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REVISION  OF  THE  AMERICAN  LEMMING  MICE 

(Genus  Synaptomys) 


By  A.  Brazier  Howell 


INTRODUCTION 

The  genus  Synaptomys,  comprising  those  rodents  generally  known 
as  lemming  mice,  is  confined  to  North  America  and  is  most  closely 
related  to  the  true  lemmings,  genus  Lemmus  of  the  section  Lemmi, 
subfamily  Microtinae.  The  present  revision,  based  chiefly  upon  the 
material  in  the  Biological  Survey  collection, .  was  undertaken  early 
in  1923.  Care  has  been  taken  to  present  all  available  information 
that  should  prove  of  real  help  to  students,  without  the  inclusion  of 
minute  descriptions  and  unnecessary  details. 

GEOGRAPHIC  DISTRIBUTION  OF  SYNAPTOMYS 

The  genus  Synaptomj-s  is  locally  distributed  throughout  most  of 
the  Hudsonian  and  Canadian  Zones  of  Canada ;  it  enters  the  United 
States  in  the  extreme  northwestern  portion,  and  eastward  is  found 
sparingly  throughout  the  Canadian  and  in  the  humid  sections  of  the 
Transition  and  certain  parts  of  the  Upper  Austral  Zones,  south  into 
Arkansas,  Tennessee,  and  North  Carolina.    (Fig.  1.) 

HABITS 

Synaptomj^s  is  not  common  in  collections,  but  it  is  by  no  means 
certain  that  it  is  not  more  numerous  in  nature  than  is  generally  sup- 
posed. Except  in  a  very  few  places,  or  in  years  of  unusual  abun- 
dance, lemming  mice  have  proved  exceedingly  difficult  to  obtain  in 
numbers.  Because  they  are  usually  confined  to  bogs  and  tracts  of 
swampy  land,  they  are  rarely  if  ever  of  economic  importance. 

The  habits  of  lemming  mice  are  almost  unknown.  The  members 
of  the  genus  Synaptomys  belong  at  the  present  day  definitely  to  a 
boreal  fauna,  and  in  the  north,  although  usually  found  in  moist  sit- 
uations, they  also  occur  in  dry  patches  of  grass  and  other  low  cover, 
as  well  as  in, bogs.  In  the  districts  farther  south,  however,  they  have 
evidently  been  able  to  survive  only  because  of  the  presence  of  occa- 
sional cold  sphagnum  bogs,  to  which  they  are  almost  entirely  con- 
fined in  the  loAver  latitudes  of  the  Eastern  States.  Near  Lake 
Drummond,  Va.,  however,  and  at  Horseshoe  Lake,  Mo.,  in  Indiana, 
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and  at  several  other  jolaces  the  genus  has  been  found  in  grassland, 
both  moist  and  dry. 

Observation:-;  on  food  habits  have  been  confined  practically  to  the 
recording  of  the  presence  of  cut  green  grasses  in  the  runways,  but 
judging  from  the  habits  of  related  rodents,  these  animals  may  occa- 
sionally feed  upon  a  variety  of  bulbs  and  even  insects,  as  well  as 
succulent  herbage.  Examination  in  the  Biological  Survey  of  11 
stomachs  from  Kansas  and  1  from  Minnesota  also  showed  contents  of 
finely  ground  grass  and  sedge  leaves  and  a  few  insignificant  traces 
of  other  gi-een  vegetation.  Further  observations  on  the  food  habits 
of  S^'naptomys  are  greatly  needed. 


Fig.  1. — Approximate  distribution  of  the  genus  Synaptomys 


Well-defined  runways  are  maintained,  and  burrows  are  constructed 
in  the  ground  or  through  beds  of  sphagnum.  Nests  are  occasionally 
placed  in  tussocks  of  grass  or  amid  other  surface  cover,  according  to 
published  reports  (Hahn,  1909a,  p.  570).^ 

Collectors,  mostly  those  of  the  Bureau  of  Biological  Survey,  have 
trapped  females  containing  from  four  to  six  embryos,  from  March  11 
to  October  7.  This  indicates  that  litters  are  only  of  moderate  size. 
Probably  several  litters  are  borne  each  year,  the  period  of  greatest 
reproductive  activity  being  largely  confined  to  the  warmer  months. 


'  Literature  citations  in  parentheses  refer  to  the  bibliography  beginning  on  page  31. 
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MATERIAL  EXAMINED  AND  DESIRED 

The  present  revision  is  based  on  a  study  of  593  specimens,  chiefly 
in  the  United  States  National  Museum,  in  whicli  are  all  the  speci- 
mens listed  for  the  various  groups,  unless  otherwise  stated.^  In 
the  case  of  most  of  the  races  here  recognized,  the  material  is  adequate, 
but  some  of  the  type  specimens  present  problems.  Of  the  15  forms 
that  have  been  named,  the  types  of  7  are  markedly  unsatisfactory, 
being  skulls  without  skins  or  skins  with  fragmentary  skulls,  and 
the  types  of  3  others  are  immature.  In  addition,  topotypes  of 
several  have  never  been  collected. 

Need  for  additional  material. — Lemming  mice  are  so  rarely  ob- 
tained that  collectors  are  likely  to  seek  them  whenever  possilile. 
Further  material  from  certain  critical  localities  is  badly  needed, 
however,  and  it  is  hoped  that  field  parties  will  make  special  efforts 
to  procure  such  desiderata.  Until  more  specimens  are  obtained  fur- 
ther progress  in  the  proper  understanding  of  the  relationships  of 
several  races  can  hardly  be  expected. 

Specimens  of  the  subgenus  Synaptomys  are  most  needed  from  the 
area  immediately  north  and  west  of  the  Great  Lakes,  southwestern 
South  Dakota,  Arkansas,  and  all  the  New  England  States.  In  addi- 
tion, more  material  illustrating  various  degrees  of  intergradation 
between  Synaptoviys  c.  cooperi  and  S.  c.  stonei  is  much  to  be  desired. 

Specimens  of  the  subgenus  Mictomys  are  greatly  needed  from  the 
vicinity  of  Fort  Chimo,  Ungava,  and  the  coast  of  southern  Labrador, 
and  nothing  is  known  with  certainty  regarding  the  subgenus  in 
the  interior  of  eastern  Canada  as  far  west  as  Lake  Winnipeg.  Speci- 
mens from  immediately  south  and  west  of  Hudson  Bay  might  prove 
exceedingly  important. 

Because  of  excessive  cranial  variation  among  the  fcAv  adult  topo- 
types of  Synaptomys  h.  horealis,  more  material  should  be  had  from 
the  vicinity  of  Fort  Franklin,  Mackenzie,  as  well  as  from  one  or  two 
points  between  that  place  and  the  Yukon  boundary.  Topotypes  of 
S.  h.  dall%  from  N'ulato,  Alaska,  and  from  the  lower  stretches  of  the 
Yukon  Eiver  are  greatly  desired.  Special  search  should  be  made 
for  the  genus  in  southwestern  British  Columbia  and  extreme  north- 
western Washington,  and  intensive  trapping  in  tlie  sphagnum  bogs 
at  the  base  of  the  Olympic  Peninsula  of  the  State  of  Washington 
is  desirable. 

EXPLANATIONS  OF  MEASUREMENTS  AND  COLOR  TERMS 

All  measurements  given  are  in  millimeters.  With  the  exception 
of  the  type  of  Synaptomys  b.  innuitus,  all  external  measurements 
listed  were  taken  by  collectors  in  the  field  from  specimens  in  the 


2  For  unrestricted  access  to  the  collections  under  his  charge,  the  writer  is  much 
indebted  to  G.  S.  Miller,  jr.,  of  the  U.  S.  National  Museum.  For  the  loan  of  pertinent 
material  thanks  are  tendered  the  Museum  of  Vertebrate  Zoology  (18  specimens),  through 
Joseph  Grinnell ;  the  American  Museum  of  Natural  History  (103  specimens),  through 
H.  E.  Anthony;  the  Field  Museum  of  Natural  History  (28  specimens),  through  W.  H. 
Osgood;  the  Museum  of  Comparative  Zoology  (2.3  specimens),  through  G.  M.  Allen;  the 
Royal  Ontario  Museum  of  Zoology  (2  specimens),  through  John  R.  Dymond  and  L.  L. 
Snyder;  the  National  Museum  of  Canada  (24  specimf-n.s) ,  through  K.  M.  Audprsop.  ;  the 
Provincial  Museum  (1  specimen),  through  Francis  Kermode ;  the  Academy  of  Natural 
Sciences  of  Philadelphia  (26  specimens),  throush  Witnier  StoiiP  ;  Washington  State 
College  (12  specimens),  through  W.  T.  Shaw;  G.  L.  Kirk,  Rutland,  Vt.  (1  specimen); 
W.  E.  Saunders,  London,  Ontario  (10  specimens)  ;  Charles  F.  Batchelder,  Cambridge, 
Mass.  (7  specimens)  ;  and  Donald  R.  Dickey,  Pasadena,  Calif.  (8  specimens). 
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flesh.  For  tlie  reason  that  there  is  usually  slight  difference  in  ex- 
ternal size  (and  such  as  is  indicated  hy  the  figures  is  often  not 
substantiated  upon  direct  comparison  of  the  specimens),  the  impor- 
tance of  Held  measurement  is  not  stressed. 

The  follo-wing  measurements  of  adult  crania  -were  taken  by  the 
writer  with  vernier  calipers  registering  in  tenths  of  a  millimeter: 

CondylohnsUar  length. — Distance  from  the  posterior  border  of  the 
condyle  to  the  ])osterior  edge  of  the  alveolus  of  the  incisor  on  the 
corresponding  side  of  the  skull. 

Rostral  length. — Distance  measured  from  a  line  passing  through 
the  anteriormost  portions  of  the  zj'gomatic  process  of  the  maxillae 
to  the  anterior  tip  of  the  nasals. 

Rostral  hreadth. — Greatest  breadth  of  rostrum  measured  across 
anterior  borders  of  the  anteorbital  foramina. 

Interorhital  hreadth. — Shortest  distance  between  the  orbits. 

Zygovmtic  hreadth. — Distance  across  the  zygomatic  arches  at  their 
widest  point. 

Lamhdoidal  width. — Greatest  width  of  posterior  portion  of  cra- 
nium measured  across  the  lambdoidal  ridges. 

Incisive  foramina.- — Greatest  length  of  incisive  foramina. 

Height. — Height  of  skull  measured  from  a  plane  passing  from 
the  inferior  surface  of  the  bullae  to  the  crown  of  the  third  molar. 

Color  terms. — Because  of  the  mixture  of  shades  to  be  found  in  any 
one  specimen  of  lemming  mouse,  such  color  names  as  are  applied, 
including  those  of  Ridgway,^  must  be  considered  only  approximately 
correct.  For  the  same  reason  minute  color  descriptions  of  the  dif- 
ferent races  are  not  included  in  the  present  work. 

Genus  SYNAPTOMYS  Baird 

Synaptomys  Baird,  Mamm.  North  Amer.,  p.  558,  1857.     Type,  Synaptomys 
cooperi  Baird. 

HISTORT 

The  genus  Synaptomys  was  described  and  named  by  Baird  in 
1857,  but  material  accumulated  very  slowly,  and  for  many  years 
eafch  instance  of  the  discovery  of  tlie  genus  in  a  new  locality  was 
recorded  over  and  over  again.  The  first  species  of  lemming  mouse 
described  was  horealis,  by  Richardson  in  1828,  but  it  was  referred 
by  him  to  the  genus  Arvicola  [=Microtus],  and  for  a  long  time  its 
proper  relationship  was  a  puzzle  to  systematists.  In  fact,  it  was  not 
until  79  years  after  this  specimen  was  named  that  the  fragments  of 
the  skull  were  removed  from  the  skin  and  the  generic  affinity  defi- 
nitely established. 

When  Baird  named  Synaptomys  he  also  described  the  species 
cooperi,  which  he  made  the  generic  type,  but  unfortunately  his 
single  imperfect  specimen  was  from  an  unknown  locality.  The  race 
gossii  was  designated  by  Coues  in  1877,  but  without  a  description, 
and  only  a  list  of  measurements  saved  the  name  from  becoming  a 
nomen  nudum.  It  was  not  until  19  years  later  that  a  description  of 
this  Kansas  race  was  published,  by  Merriam,  who  selected  a  skull 
without  skin  as  the  type,  none  having  been  designated  by  Coues. 


'  RiDGWAY.  R.     COLOR  STANDARDS  AND  COLOE  NOMENCLATURE.     43  p..  iUuS.  Washington, 

D.  C.  1912. 
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Ehoads  described  stonei  from  New  Jersey  in  1893;  and  in  the  fol- 
lowing year  True  named  innuitus  from  Fort  Chimo,  Ungava,  the 
type  being  an  alcoholic  specimen.  Merriam  named  heloletes,  dalli, 
"  truei^''  and  wrangeli  in  1896,  only  the  first  one  of  which  was  de- 
scribed from  a  first-class  adult  specimen;  in  the  same  year  Bangs 
characterized  "  fatuusP  sphagnicola  Preble,  from  New  Hamp- 
shire, appeared  in  1899,  and  medioximus  Bangs,  from  Labrador,  a 
year  later.  Preble  described  "  lyvMatus  "  from  the  Mackenzie  region 
in  1902,  but  the  determination  of  the  generic  identity  of  Kichard- 
son's  type  of  'boreolis^  confirmed  by  the  capture  of  a  series  of  speci- 
mens at  the  type  locality  by  Preble  in  1903,  relegated  this  name  to 
synonymy.  Finally,  "  andersoni "  and  chaprrumi^  both  from  British 
Columbia,  were  described  by  Allen  in  1903. 

True  in  1894  proposed  Mictomys  as  a  full  genus,  but  the  degree 
to  which  it  differs  from  Synaptomys  is  certainly  not  greater  than 
subgeneric,  judged  by  present  standards.  Two  years  later  Merriam 
(1896)  revised  the  genus,  recognizing  eight  of  the  nine  forms  that 
had  at  that  time  been  named,  but,  with  few  exceptions,  his  material 
was  scanty  and  unsatisfactory.  For  other  history  of  the  subject 
perhaps  mention  need  here  be  made  only  of  Genera  and  Sub- 
genera of  Voles  and  Lemmings,  by  Miller  (1896). 

The  last  new  race  of  this  genus  was  proposed  just  20  j'ears  before 
the  present  study  was  undertaken,  and  the  material  subsequently 
accumulated  has  not  justified  the  naming  of  another.  Of  the  15 
races  thus  far  named — all  but  one  of  them  as  full  species — 11  are 
now  recognized  as  valid  under  the  two  species,  S.  horealis  and 
S.  cooperi,  the  remaining  four  ("  truei^''  "  fatwus^''  "  'buUatus,^''  and 
"  amdersoni  ")  being  placed  in  synonymy.  The  subgenus  Synaptomys 
here  comprises  the  races  of  S.  horealis  and  the  subgenus  Mictomys 
the  races  of  S.  cooperi. 

PROBABLE  RELATIONSHIPS 

No  fossil  remains  of  the  genus  Synaptomys  have  been  found  either 
in  this  country  or  abroad,  as  far  as  known,  so  it  is  of  little  use  to 
speculate  as  to  where  it  originated.  As  it  is  now  confined  to  the 
New  World,  it  is  at  least  fairly  certain  that  it  is  a  product  of  North 
America,  but  all  the  evidence  does  not  necessarily  corroborate  such 
a  hypothesis.  Late  in  Tertiary  and  possibly  even  early  in  Quar- 
tenary  times  the  lemmings  are  believed  not  to  have  been  so  strictly 
confined  to  a  boreal  habitat  as  at  present.  In  those  days,  before  the 
appearance  of  many  of  the  higher  and  more  adaptable  species  of 
the  Microtinae  (at  least  in  western  Europe  and  possibly  in  America 
as  well),  they  encountered  milder  competition,  but  at  present  they 
have  mostly  retired  into  habitats  to  which  Microtus  is  not  so  partial. 

That  Synaptomys  as  a  genus,  but  not  necessarily  as  individuals, 
is  adaptable  in  some  respects  is  indicated  by  the  considerable  variety 
of  habitats  in  which  it  occurs  throughout  its  range.  The  evidence  at 
hand,  however,  indicates  that  it  has  a  marked  intolerance  for  the 
immediate  presence  of  other  genera  of  Microtinae,  although,  of 
course,  it  can  seldom  or  never  procure  for  itself  complete  isolation 
in  this  respect.  In  the  warmer  parts  of  its  range  its  presence  may 
be  expected  only  where  there  is  an  occasional  cold  sphagnum  bog, 
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now  small  and  dwindling,  to  which  it  may  be  confined  throughout  a 
considerable  stretch  of  territory. 

Externally  Synaptomys  is  certainly  much  less  specialized  than 
either  of  the  other  two  American  genera  of  lemmings  (Lemmus  and 
Dicrostonyx),  and  in  this  respect  the  genus  is  more  primitive.  The 
hypsodont  condition  of  the  molars  is  an  advanced  modification, 
but  its  exact  significance  is  difficult  to  interpret,  for  it  is  impossible 
now  to  be  sure  whether  such  tooth  development  in  Synaptomys,  and 
its  lack  in  Phenacomys,  constitutes  a  case  of  a  single  advanced 
character  forging  ahead  of  othere  in  the  first  instance,  or  of  a 
primitive  character  lagging  behind  in  the  second.  The  equal  thick- 
ness of  the  enamel  on  the  concave  and  the  convex  surfaces  of  the 
prisms  is  somewhat  primitive,  as  has  often  been  considered  the 
presence  of  gi-ooves  on  the  upper  incisors.  The  actual  enamel  pat- 
tern is  considered  most  generalized  in  Lemmus,  less  so  in  the  sub- 
genus Synaptomys,  and  more  specialized  in  Mictomys,  because  in 
the  lower  molars  of  the  last  named  the  buccal  triangles,  undoubtedly 
present  in  some  ancestral  form,  have  entirely  disappeared.  The 
crania  of  the  less  specialized  forms  of  the  genus  Synaptomys  are 
also  more  primitive  in  a  number  of  respects  than  are  those  of  the 
other  two  lemmings,  which  are  of  an  incipient  fossorial  type,  a 
development  not  shared  by  Synaptomys. 

In  summary,  judging  as  well  as  possible  without  the  aid  of 
fossil  material  by  which  decision  might  be  further  influenced,  the 
evidence  seems  to  indicate  that  on  the  whole  Synaptomys  is  the  most 
primitive  of  the  North  American  members  of  the  supergeneric  group 
Lemmi,  and  although  the  facts  are  susceptible  of  different  interpre- 
tations, according  to  the  relative  importance  accorded  the  several 
indices  of  evolutional  modification,  it  is  evidently  more  primitive 
in  some  ways  than  many  of  the  lower  Microti,  such  as  Phenacomys, 
in  spite  of  its  having  a  type  of  molariform  dentition  of  a  higher 
order  than  occurs  in  the  latter. 

CHARACTERS 

Generic  diagnosis. — The  characters  whereby  the  genus  Synaptomys 
may  be  most  readily  distinguished  from  all  other  Microtinae  are 
its  grooved  upper  incisors  and  the  extreme  shortness  of  the  rostrum 
(about  25  per  cent  of  the  total  length  of  the  skull).  The  molars 
are  rootless,  with  persistent  pulp,  as  in  Micro tus,  and  the  mandibular 
incisors  have  their  roots  on  the  lingual  side  of  the  molars.  The  re- 
entrant angles  are  excessively  deep  on  the  buccal  side  of  the  max- 
illary molars,  and  on  the  lingual  side  of  the  mandibular  ones, 
and  the  third  upper  molar  consists  of  four  simple,  transverse  loops, 
peculiarly  arranged.  The  tail  is  slightly  longer  than  the  hind  foot. 
The  feet  are  not  especially  modified,  but  the  nail  on  the  first  digit 
of  the  forefoot  is  flat  and  strap  shaped.  The  hind  foot  has  six 
tubercles  on  the  sole. 

External  characters. — Externally  there  is  little  or  nothing  by 
which  the  genus  may  invariably  be  distinguished,  but  the  shortness 
of  the  tail  is  sufficient  to  separate  it  from  all  but  a  very  few  species 
of  American  Microtus.    In  appearance  its  members  are  robust,  with 
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massive  heads,  in  this  respect  somewhat  resembling  the  other  lem- 
mings, but  in  the  main  the  superficial  appearance  is  that  of  voles 
and  meadow  mice. 

Old  males  may  be  distinguished  from  females  and  from  other 
genera  by  the  color  of  the  hairs  overlying  the  hip  glands.  These 
are  apparently  absent  in  females,  but  are  well  developed  in  fully 
mature  males.  In  the  latter,  some  of  the  hairs  growing  from  the 
center  of  the  glands  are  a  dingy  white,  these  usually,  though  not  in- 
variably, extending  to  the  surface  of  the  pelage.  These  white  patches 
-are  better  developed  in  the  subgenus  Mictomys  than  in  Synaptomys. 

The  dorsal  coloration  does  not  serve  to  distinguish  the  present 
genus  from  Microtus,  but  in  several  races  it  averages  somewhat  richer 
and  more  chestnut  than  the  usual  meadow  mouse,  with  coarser  and 
somewhat  longer  coat.  Sometimes  the  anterior  portion  of  the  body 
is  slightly  grayer  than  the  posterior.  The  ventral  surface  is  some 
shade  of  plumbeous,  the  exact  tint  depending  upon  the  degree  to 
which  the  lighter  tips  of  the  hairs  have  been  abraded.  In  examples 
in  new  pelage,  the  underparts  may  have  a  faint  suggestion  of  cream- 
colored  overtone. 

The  feet  are  dark,  the  precise  color  being  largely  influenced  by  the 
quantity  of  grease  present  in  the  dried  skin.  The  very  short  tail  is 
indistinctly  bicolor  and  for  a  microtine  is  moderately  well  haired. 

Alcoholics  available  in  such  condition  that  the  plantar  tubercles 
can  be  clearly  distinguished  number  11  and  consist  of  5  specimens 
of  stonei,  1  of  cooperi,  1  of  innuittis,  and  4  of  gossii.  All  have  six 
well-developed  tubercles,  the  three  anterior  ones  of  which — especially 
the  outer — are  unusually  large. 

There  are  said  to  be  eight  mammae  in  Mictomys  and  only  six  in 
true  Synaptomys,  but  the  full  number  are  not  always  functional  in 
young  mothers  with  small  litters. 

The  winter  coat  differs  from  the  summer  one  only  in  that  it  is 
longer  and  denser,  and  newly  acquired  pelage  is  usually,  but  not 
always,  rich  in  coloration.  Wear  is  manifested  by  the  abrasion  or 
breaking  ofp  of  the  tips  of  the  hairs,  resulting  in  the  proximal  colora- 
tion showing  through  to  a  greater  extent.  The  brighter  or  richer 
tips  to  the  new  hairs  of  the  adults  are  largely  lacking  in  very  young 
animals,  and  hence  the  color  of  the  young  averages  darker  and  more 
plumbeous. 

Unfortunately,  both  winter  and  summer  pelages  from  any  single 
northern  locality  are  not  available,  and  it  is  difficult  to  gain  an 
understanding  of  the  precise  changes  and  sequences  of  pelage.  Molt 
is  gradual  over  the  whole  animal,  there  never  being  any  well-defined 
zones  or  divisions  between  the  old  and  the  new  coats,  but  the  old 
hairs  are  replaced  uniformly  over  the  whole  surface.  Specimens 
that  seem  to  be  in  perfectly  fresh  coat  are  available,  however,  taken 
during  every  month  of  spring,  summer,  and  fall.  For  this  reason 
it  is  difficult  to  be  sure  whether  there  is  one  or  two  annual  molts. 
The  changes  of  pelage,  however,  are  somewhat  irregular,  especially 
in  younger  animals,  and  depend  fully  as  much  upon  the  age  of  the 
individual  as  upon  the  precise  march  of  the  seasons.  In  other  words, 
it  seems  that  a  young  animal  may  shed  its  juvenile  coat  at  some  defi- 
nite stage  of  development  and  that  temperature  has  but  a  partial 
influence  upon  such  change.    In  addition,  it  is  not  by  any  means 
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certain  that  the  changes  of  coat  are  precisely  the  same  for  all  races 
in  different  climates. 

External  size  is  remarkably  uniform  in  Mictomys,  bnt  is  slightly 
more  variable  in  Sj'naptonws.  The  sexes  do  not  differ  in  this 
respect. 

S/iuIJ. — In  this  genus  the  skull  varies  from  moderately  light  to 
exceedingly  massive,  but  it  is  less  robust  than  in  other  American 
lemmings.  The  rostrum  is  considerably  depressed  and  is  very  short, 
comprising  about  25  per  cent  of  the  total  length  of  the  skull,  and 
the  zygomatic  processes  of  the  maxillae  are  proportionately  heavy, 
as  in  the  other  Lemmi,  and  very  deep,  but  the  arches  are  not  widely 
flaring.  The  brain  case  is  rather  long,  the  postorbital  border  quite 
sharp,  and  its  outline  almost  right-angled.  The  interparietal  is  nar- 
row in  relation  to  its  height.  There  is  practically  no  ridging  upon 
the  brain  case,  but  the  interorbital  ridges  are  usually  prominent  in 
adults.  The  pterygoids  are  short  and  thickened,  and  the  palate  not 
greatly  unlike  that  of  Microtus. 

Teeth. — The  maxillary  incisors  of  Synaptomys  are  grooved  on 
their  anterior  surfaces,  in  yovmg  as  well  as  in  old  individuals,  and 
worn  into  deep  pits  on  their  posterior  faces  by  the  narrower  lower 
incisors.  The  roots  of  the  mandibular  incisors  terminate  at  a  point 
slightly  anterior  to  the  posterior  portion  of  the  third  molar  and  lie 
wholly  on  the  lingual  side  of  the  molars. 

The  molars  are  rootless  and  hypsodont,  growing  throughout  life 
from  a  persistent  pulp.  The  enamel  pattern  is  characterized  by  the 
extreme  depth  of  the  reentrant  angles  on  the  lingual  side  of  the 
lower  teeth  and  the  buccal  side  of  the  upper  ones,  and  are  of  a  style 
essentially  different  from  all  other  genera  except  Lemmus.  The 
enamel  is  of  equal  thickness  on  the  concave  and  convex  edges  of  the 
prisms,  and  the  reentrant  angles  contain  a  moderate  quantity  of 
cementum.  The  upper  molars  are  practically  the  same  in  both 
subgenera.  The  outer  reentrant  angles  extend  to  the  opposite  side 
of  the  molars,  but  the  inner  ones  only  halfway  toward  the  buccal 
side.  The  first  and  second  upper  molars  are  not  otherwise  peculiar, 
the  former  consisting  of  five  closed  enamel  spaces,  and  the  latter  of 
four.  The  third  molar  has  three  transverse  loops  directed  outward, 
and  in  addition,  a  fourth  situated  posteriorly  and  directed  inward, 
separated  from  the  others  by  a  deep  inner  reentrant  angle.  Its 
shape  is  distinctive,  and  its  pattern  possible  of  confusion  only  with 
Lemmus.    The  lower  molars  are  described  under  the  subgenera. 

The  question  of  whether  the  anterior  molariform  teeth  of  the 
Microtinae  are  true  molars  or  premolars  is  not  considered  in  the 
present  study,  but  the  more  conservative  terminology — first,  second, 
and  third  molars — is  used. 

The  molars,  although  hypsodont,  never  project  so  far  beyond  the 
alveoli  as  do  those  of  most  other  genera  of  microtines  with  h^^so- 
dont  dentition,  and  hence  there  is  less  provision  made  for  rapid  wear. 
Therefore,  the  teeth  must  be  unusually  resistant,  or  else  the  food 
is  less  abrasive  than  is  that  of  most  voles.  Of  these  two  theoi'etical 
explanations,  the  former  is  considered  unlikely.  The  facts  as  known 
seem  to  justify  the  conclusion  that  the  molars  grow  at  a  less  rapid 
rate  than  in  most  other  genera  of  the  subfamily  and  hence  are  of 
a  less  pronounced  order  of  hypsodontism. 
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VARIATION 

The  material  now  available  indicates  strongly  that '  the  genus 
Synaptomys  contains  only  two  species,  one  to  each  subgenus.  These, 
in  turn,  are  fui-ther  divisible,  with  tendencies  for  variation  as  men- 
tioned under  the  subgenera. 

Key  to  the  Subgenera  of  Synaptomys 

Mandibular  molars  with  triangles  on  outer  side  Synaptomys. 

Mandibular  molars  without  triangles  on  outer  side  Mictomys. 

List  of  Species  and  Subspecies,  with  Their  Type  Localities 
Subgenus  SYNAPTOMYS 

Synaptomys  cooperi  cooperi  Baird  Type  locality  unknown. 

cooperi  stonei  Rlioads  Mays  Landing,  N.  J. 

cooperi  helaletes  Merriam  Lake       Drummond  Dismal 

Swamp,  Va. 

cooperi  gossii  Coues  Neosho  Falls,  Kans. 

Subgenus  MICTOMYS 

Synaptomys  dorealis  borealis  (Richardson)  Fort     Franklin,  Mackenzie, 

Canada. 

borealis  dalli  Merriam  Nulato,  Alaska. 

borealis  chapmani  Allen  Glacier,     British  Columbia, 

Cauada. 

borealis  tcrangeli  Merriam  Wrangell,  Alaska. 

borealis  innuitus  (True)  Fort  Chimo,  Ungava,  Canada. 

borealis  medioximus  Bangs  L'Anse  au  Loup,  Labrador. 

borealis  sphagnicola  Preble  Fabyans,  N.  H. 

Subgenus  SYNAPTOMYS  Baird 

Synaptomys  Baird,  Mamm.  North  Amer.,  p.  558,  1857.    Type  Synaptomys 
cooperi  Baird. 

Geographic  dutrihution.. — Canadian  Zone  in  eastern  Canada  west 
probably  through  Ontario;  thence  south  through  the  Upper  Austral 
Zone  along  the  eastern  border  of  the  Plains  into  Arkansas:  on  the 
Atlantic  slope  occurring  southward  into  North  Carolina.    (Fig.  2.) 

Essential  characters. — Mandibular  molars  with  closed  triangles 
upon  the  outer  sides,  and  outer  reentrant  angles  well  developed. 
Mandibular  incisors  relatively  robust,  not  usually  excessively  pointed. 
Mammae,  6. 

Suhgeneric  diagnosis. — Skull,  especially  rostrum,  in  all  but  one 
race,  very  heavy,  with  maxillary  incisors  correspondingly  so,  their 
outer  edges  never  noticeably  unworn  nor  prolonged  into  sharp  splin- 
ters of  enamel.  Mandibular  incisors  rather  short  and  relatively 
stout,  their  tips  not  being  sharply  and  nan-owly  pointed.  Mandibu- 
lar molars  with  closed  triangles  and  well-developed  reentrant  angles 
upon  the  buccal  side.  Palate  (fig.  3)  but  little  different  from  that 
of  some  species  of  Microtus.  Foramen  rotundum  and  foramen  ovale 
practically  always  separate  and  distant.  Mammae,  6.  No  hairs  at 
base  of  ears  appreciably  brighter  tlian  remainder  of  pelage.  White 
patch  upon  the  hip  glands  of  old  males  seldom  showing  conspicuously. 
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SkuU. — The  skull  of  the  typical  race  (cooperi)  is  no  larger  (smaller 
than  in  some  forms)  nor  is  the  rostrum  heavier  (although  propor- 
tionately shorter)  than  in  the  case  of  Mictomys,  contrary  to  the  usual 
statenient.  The  skulls  of  the  remaining  three  subspecies  of  the 
present  subgenus  are  larger,  however,  and  the  rostra  and,  incisors 
decidedly  heavier.  The  crown  of  the  first  upper  molar  is  situated 
considerably  above  a  plane  passing  from  the  inferior  border  of  the 
bullae  through  the  crown  of  the  third  molar.  The  interoi-bital  sulcus 
is  seldom  obliterated  in  old  age.  The  inferior  surface  of  the  cranium 
has  ver}^  few  characters  of  any  value  in  diagnosis. 


Fig.  2. — Distribution  of  the  subgenus  Synaptomys.  Open  circles  indicate  type  local- 
ities ;  solid  spots,  other  specimen  records.  A,  8.  c.  ooopei'i;  B,  S'.  o.  stonei;  C, 
8.  0.  gossii;  t>,  8.  c.  helalctes 


Teeth. — Maxillary  molars  exactly  as  described  under  the  genus. 
Of  the  mandibular  teeth  (fig.  4),  the  first  molar  consists  of  an  ante- 
rior space,  corresponding  to  the  usual  microtine  trefoil,  with  an 
incipient  triangle  (widely  open)  upon  its  outer  side.  In  addition, 
there  are  three  inner  loops  and  a  median  outer  triangle.  The  second 
molar  consists  of  two  median  loops,  an  irregular,  narroAver,  enamel 
space  anterior  to  these,  and  a  median  outer  triangle.  The  third 
molar  is  composed  of  three  triangular  spaces — one  of  them  upon  the 
outer  side — and  a  posterior  loop.  The  outer  reentrant  angles  of 
these  molars  are  well  developed,  although  not  to  so  great  an  extent 
as  the  inner  ones. 

The  incisors  (fig.  5)  are  of  a  deep  orange  color.  The  upper 
ones  have  the  grooves  very  close  to  the  outer  borders,  and  the 
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Fig.  3. 


Palate  of 
the  subgenus  Syn- 
aptomys — S.  ooop- 
eri  helaletes 
(Dismal  Swamp, 
Va.,  No.  95876, 
U.  S.  Nat.  Mus.). 
Enlarged 


corners  are  usually  noticeably  worn.  The  mandibular  incisors 
are  short  and  heavj',  with  tips  not  excessively  slender. 

Bemarks. — Taking  the  average  of  cranial  char- 
acters, skulls  of  Synaptomys  may  be  distinguished 
from  those  of  Mictomys  by  their  proportionately 
smaller  bullae,  shorter  incisive  foramina,  more 
Microtus-like  palates,  relatively  shorter  rostra,  less 
attenuate  terminations  of  the  ascending  branches 
of  the  maxillae,  the  fact  that  the  foramen  rotundum 
and  foramen  ovale  are  always  separated  by  a  sub- 
stantial osseous  partition,  by  the  greater  or  lesser 
tendency  of  the  interorbital  ridging  to  join,  by  the 
difference  in  tilt  of  the  upper  molar  series,  and  by 
the  mandibular  enamel  pattern. 

The  subgenus  Synaptomys  as  now  understood  contains  but  a  single 
species,  divided  into  four  exceedingly  well-marked  geographical 
races.    It  is  considered  that  further  subdivision,  based  upon  the 

material  now  avail- 
able, would  be  en- 
tirely unjustified. 

There  has  been 
much  uncertainty  ex- 
pressed by  various 
authors  regarding 
the  identity  of  speci- 
mens from  many  lo- 
calities, an  uncer- 
tainty doubtless 
caused  by  the  ques- 
tion of  the  proper 
status   of   the  type 


Fig.  4.- — Enamel  pattern  of  molars  of  the  subgenus  Synap- 
tomys— <S.  cooperi  stonei  (Roan  Mountain,  N.  C,  No. 
47821,  TJ.  S.  Nat.  Mus.).    Enlarged,  after  Miller,  1896 


existing 


of  cooperi  and  by  the  fact  that  the 
times  scanty  or  in  other  ways  unsatisfactory,  was 

The  characters  of  most  use  in  differentiating  the 
subgenus  Synaptomys  compi'ise  general  size  of  the 
skull,  shape  of  the  brain  case,  the  width  and  length 
of  the  rostrum,  width  of  incisors,  and,  to  a  lesser  ex- 
tent, the  shape  of  the  incisive  foramina  and  zygo- 
matic arches.  Although  there  may  be  some  indi- 
vidual variation  in  these  characters,  they  are  usually 
reliable.  There  are  no  differences  in  tooth  pattern, 
nor  in  the  relative  size  of  the  bullae.  Immaturity 
is  indicated  chiefly  by  lack  of  the  normal  amount 
of  interorbital  ridging,  but  there  are  also  the  other 
signs  of  youth  usual  in  the  Microtinae. 

There  are  no  external  characters  whereby  the  four 
races  of  this  subgenus  may  surely  be  distinguished. 
As  far  as  can  be  told  by  the  dried  study  skins,  the  ex- 
ternal differences  are  relatively  trifling,  often  inap- 
preciable, and  not  at  all  commensurate  Avith  the  range 
of  size  and  development  exhibited  by  the  crania. 

The  mammae  are  said  to  be  six  in  number,  in,Q:uinal 
2:2,  and  this  seems  to  be  the  maximum, 
a  smaller  number  than  this  actuallv  functional 


material,  some- 
widely  scattered, 
subspecies  of  the 


Fig 


i^oung 


5. — Front  view 
of  incisors  of  tbe 
subgenus  Synap- 
tomys— S.  cooperi 
helaletes  (Dismal 
Swamp,  Va.,  No. 
9.0876,  U.  S.  Nat. 
Mus.).  Enlarged: 


1:1,  pectoral 
females  may  have 
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The  tooth  pattern  of  this  subgenus  is  less  advanced  in  type  than 
that  of  Mictoniys,  but  the  skull,  in  most  forms,  is  much  more  special- 
ized, though  it  is  difficult  to  say  for  just  what  purposes.  The  north- 
ernmost race  of  the  subgenus  has  the  simplest  skull,  but  those  to 
the  southward,  inhabiting  lower  zones  and  living  amid  surroundings 
that  may  logically  be  assumed  to  be  considerably  different  from  what 
is  normal  for  the  genus,  have  developed  very  robust  crania  and 
massive  dentition,  most  pronounced  in  the  two  southernmost  sub- 
species. 

Key  to  tlie  Subspecies  of  Synaptomys  cooperi  (Subgenus  Synaptomys) 

(Based  on  adults) 

Jlaxillary  incisors  very  narrow  (about  1.1  mm.)  ;  condylobasi- 
lar length  averaging  under  24 ;   zygomatic  breadth  under 

16  S.  c.  cooperi  (p.  12) 

o"  Maxillary  incisors  wider  (over  1.5  mm.)  ;  condylobasilar  length 
averaging  over  24.5 ;  zygomatic  breadth  over  16.5. 
6'  Incisive   foramina    short    (averaging    4.7)  ;  condylobasilar 
length  under  26. 

Skull  not  broad  for  length;   rostrum   moderate  (width 

under  6)  S.  c.  stonei  (p.  14) 

(f  Skull  very  broad  for  length;  rostrum  stubby  and  massive 

(width  over  6.1)  S.  c.  helaletes  (p.  17) 

6'  Incisive    foramina    long    (averaging    5.7)  ;  condylobasilar 

length  about  27  /S.  c.  gossii  (p.  18) 

SYNAPTOMYS  COOPERI  COOPERI  Baied 
CooPEK  Lemming  Mouse 
(Plate  1,  A) 

Synaptomys  cooperi  Baird,  Mamm.  North  Amer.,  p.  556,  1857. 

SynaiJtOinys  fatuiis  Bangs,  Proc.  Biol.  Soc.  Washington  10:47,  1896.  Type 
from  Lake  Edward,  Quebec,  Canada.  Female  adult ;  No.  3857,  coll.  E.  A. 
and  O.  Bangs ;  collected  by  O.  Bangs,  September  28,  1895 ;  original  num- 
ber 3. 

Type. — Tvpe  locality,  unknown;  immature;  No.  \\%\.^  U.  S.  Nat. 
Mus. ;  from  Wm.  Cooj)er. 

Geographic  distnbution. — Canadian  and  upper  part  of  Transition 
Zones  in  North  American  east  of  the  Plains  from  Nova  Scotia  to 
Godbout,  Quebec,  and  thence  westward  to  the  territory  immediately 
north  and  west  of  Lake  Sui^erior;  south  to  central  Wisconsin  and 
Michigan  and  in  the  Catskill  Mountains  to  southern  New  York. 
(Fig.  2.)  . 

General  characters. — A  small  race  with  light  rostrum,  small  in- 
cisors, weak  brain  case,  and  little  or  no  interorbital  ridging. 

Color. — As  in  the  subgenus,  dorsally  somewhat  close  to  the  cinna- 
mon brown  of  Ridgway.  Below,  the  skins  with  least  worn  pelage 
show  a  distinct  tinge  of  cream,  while  the  others  are  of  the  usual 
pliunbeous. 

ShM. — The  cranium  is  the  smallest  of  any  race  of  the  subgenus 
and  may  readily  be  distinguished  by  the  small  size  of  the  incisors 
(width,  1.1  mm.)  and  by  the  narrowness  of  the  rostrum,  making 
the  latter  appear  longer  in  comparison  with  the  rest  of  the  skull 
than  in  the  other  races.    Interorbital  and  temporal  ridges  prac- 
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tically  absent  in  characteristic  specimens.  Brain  case  weak  and 
rather  long  for  its  width.  Zygomatic  arches  weak  and  but  slightly 
developed  at  the  supero-inferior  expansion  of  the  jugals. 

Measurements. — Average  of  collectors'  measurements  of  five  largest 
individuals  from  Quebec:  Total  length,  118;  tail,  16.5;  foot,  18. 
Average  of  four  adult  skulls  from  Quebec:  Condylobasilar  length, 
23.1;  rostral  length,  6.1;  rostral  breadth,  5;  interorbital  breadth,  3; 
zygomatic  breadth,  15.1;  lambdoidal  width,  11.9;  incisive  foramina, 
4.3;  height,  8.6. 

Remarks. — In  the  original  description  of  the  species,  Baird  stated 
that  the  type  is  "probably  from  the  New  England  States,  or  New 
York;  possibly  from  Iowa  or  Minnesota."  He  must  have  had  some 
reason  for  making  such  a  statement  instead  of  presuming,  as  have 
most  of  his  successors,  that  the  type  came  from  near  the  Hoboken, 
N.  J.,  home  of  Mr.  Cooper,  from  whom  it  was  obtained.  The 
type  is  without  the  head  and  feet  and  is  torn  in  many  places,  and 
the  single  paratype  is  in  even  worse  condition.  The  posterior  por- 
tion of  the  skull  of  the  type  is  missing,  only  the  rostral  region,  the 
right  zygomatic  arch  and  postorbital  border  remaining  intact,  but 
this  is  entirely  adequate  to  show  that  the  specimen  is  subadult, 
and  that  it  certainly  can  not  be  identified  with  the  material  from 
the  Central  Atlantic  States  heretofore  called  cooperi.  Among  the 
lemming  mice  now  available  it  can  be  exactly  matched  only  by 
certain  examples  of  the  "  fatuus  "  of  authors  from  Ontario,  Quebec, 
and  New  York  State.  Hence,  fatuus  must  now  be  abandoned,  as 
a  pure  synonym  of  cooferi.  The  type  locality  of  the  latter  can  prob- 
ably never  be  fixed  with  exactitude,  but  it  may  well  be  considered 
as  situated  somewhere  in  the  northern  or  western  portion  of  the 
New  England  States,  or  in  western  New  York,  as  Baird  suggested. 
So  far  as  the  present  material  indicates,  skulls  from  western  New 
York  are  practically  indistinguishable  from  those  taken  in  Quebec, 
and  the  characters  of  the  latter  are  now  considered  in  greater  detail 
for  the  reason  that  the  material  from  this  area  is  the  most  satisfactory 
of  any  available. 

The  chief  characters  whereby  cooperi  may  be  distinguished  are 
the  small  size  of  the  skull  coupled  with  the  narrowness  of  the  ros- 
trum and  almost  total  lack  of  ridging,  the  two  latter  points  being 
especially  diagnostic.  The  increase  in  the  width  of  the  incisors  as 
the  range  of  stonei  is  approached  is  sometimes  of  great  value  in  an 
understanding  of  the  degree  of  intergradation  existing  in  various 
areas.  The  measurements  given  indicate  a  shorter  foot  for  cooperi., 
but  comparison  of  skins  fails  to  show  an  appreciable  difference  in 
this  respect. 

Along  the  southern  border  of  its  range  this  race  approaches 
stonei  in  varying  degree,  especially  where  the  Great  Lakes  do  not 
impose  a  physical  barrier  between  the  two.  Such  variants  are  not 
always  uniform  as  regards  minor  characters,  but  these  differences 
rule,  relatively  minute.  Specimens  from  northern  Wis- 
consin and  Ann  Arbor,  Mich.,  show  a  slight  increase  in  the  size 
of  the  brain  case  and  a  stronger  indication  of  interorbital  ridging 
than  is  usual  in  Canadian  examples,  and  the  same  may  be  said  of 
the  specimens  from  Minnesota.  The  latter  are  unusually  bright  in 
coloration,  but  this  may  be  due  to  the  fact  that  they  were  taken 
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early  in  Marcli,  a  season  durini;  which  there  are  ahnost  no  specimens 
of  tliis  race  avaihiblo  for  comparison.  It  is  considered  best  to  allo- 
cate such  with  coo  pen,  even  thouiih  some  of  them,  with  equal  pro- 
priety, might  be  considered  by  others  as  referable  to  stonei. 

Kather  unexpectedly  the  single  skull  from  the  Catskill  Moun- 
tains must  be  called  eooperi.,  although  it  is  not  typical. 

Two  specimens  from  Vermont  are  intermediate  in  character  and 
might  as  well  be  referred  to  stonei  as  to  the  j^resent  race.  Those  from 
Essex  County,  N.  Y.,  vai\y  to  some  degree,  especially  in  the  slightly 
larger  incisors,  toward  stonei,  but  only  one  of  these  specimens  is 
adult.  The  skull  from  Mount  Mansfield,  badly  damaged,  is  espe- 
cially questionable  as  to  its  identity  because  of  the  rostrum. 

The  skull  accompanying  one  of  the  skins  labeled  Canoe  River, 
British  Columbia,  proves  to  be  a  true  Synaptomys,  but  this  sub- 
genus has  never  before  been  taken  west  of  the  prairies,  and  six 
other  specimens  taken  at  the  same  time  are  without  skulls.  If  this 
example  really  came  from  the  locality  indicated  it  would  almost 
certainlj'  be  perfectly  distinct  from  anything  now  known,  but  in 
many  ways  it  is  close  to  coopeH,  although  undeniably  larger.  It 
was  taken  by  a  reliable  collector,  but  because  there  has  very  likely 
been  some  sort  of  subsequent  confusion  in  the  case  of  this  skull,  as. 
occasionally  happens  in  spite  of  utmost  care,  it  is  no  more  than 
mentioned  here. 

Specimens  examined. — Total  number,  88,  as  follows : 

Locality  unknown:  2  (type  and  paratyiae). 

Maine:  Mount  Madawaska,  2^;  east  branch  Penobscot  River,  1;  Sebea 

Lake,  1. 
Michigan:  Ann  Arbor,  12. 
Minnesota:  Biirntside  Lake,  2;  Elk  River,  4. 
New  Brunswick:  Near  Bathurst,  4°;  Tobique  Point,  1.° 
New  Hampshire:  Mount  Moosilauke,  I.'' 

New  York:  Alfred  Center,  1;  Catskill  Mountains,  1;  Keene  Heights,  Essex: 

County,  4';  Wanakena,  1. 
Nova  Scotia:  Digby,  5.' 

Ontario:  Bryan.ston,  2*;  London,  8°;  Macdiarmid,  Lake  Nipigon,  1." 
Quebec:  Godbout,  3";  Lake  Edward,  10  (Including  type  of  "fatuus")"; 
St.  Rose,  5. 

Vermont:  Leicester,  1";  Mount  Mansfield,  1. 

Wisconsin :  Oonover,  3  " ;  Lac  Vieux  Desert,  1 " ;  Lakewood,  1 ;  Lake  St. 
Germain,  4;  Long  Lake,  2;  Mercer,  1;  St.  Croix  Falls,  1;  Sayner,  l"p 
Solon  Springs,  1." 

SYNAPTOMYS  COOPERI  STONEI  Riioads 
Stone  Lemming  Mouse 
(Plate  1,  B) 

fiynaptomys  stonei  Rhoads,  Amer.  Nat.  27 :  53,  1893. 

Type. — Collected  at  Mays  Landing  (on  Egg  River),  Atlantic 
County,  N.  J.,  by  S.  N.  Rhoads,  December  2, 1892.    Female  subadult ; 


*  C.  F.  Batchelder  coll. 
1^  N.it.  Miis.  CiHiJida. 

»  Amer.  Mus.  Nat.  Hist. 
'  Mus.  Comp.  Zool. 

*  Nat.  Mus.  Canarln,  1  ;  W.  E.  Saunclcr.s  coll.,  1. 
»  W.  E.  Saunders  coll. 

Royal  Ontario  Mus.  Zool. 
"  U.  S.  Nat.  Mus.,  2  ;  Royal  Ontario  Mus.  Zool.,  1. 
"Mus.  Comp.  Zool.,  7;  Field  Mus.  Nat.  Hist,  3. 
"O.  L.  Kirk  coll. 
"  Field  Mus.  Nat.  Hist. 
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No.  7567,  Acad.  Nat.  Sci.  Philadelphia  (formerly  No.  567,  coll.  S.  N. 
Rhoads). 

Geographic  distribution. — ^Lower  portion  of  Transition  and  north- 
ern half  of  the  Upper  Austral  Zones  in  the  United  States  east  of  the 
Plains,  from  central  Wisconsin  and  Illinois  east  to  the  Atlantic 
coast;  occurs  as  far  north  as  Massachusetts  and  south  in  the  moun- 
tains into  North  Carolina.    (Fig.  2.) 

General  characters. — A  race  with  moderate-sized,  well-ridged  skull 
with  well-developed  zygomatic  region.  Rostrum  somewhat  inter- 
mediate in  size  between  the  extremes  of  development  as  exhibited  by 
cooperi,  on  the  one  hand,  and  helaletes,  on  the  other.  Incisors  wide 
(1.7  millimeters). 

Color. — The  coloration  of  New  Jersey  specimens  is  indistinguish- 
able from  that  of  animals  from  Quebec.  Maryland  skins  average  a 
shade  brighter. 

Skull. — Adult  crania  from  southern  New  Jersey  are  of  medium 
size  with  well-developed  interorbital  ridges,  which  meet  in  the  case 
of  animals  of  advanced  age.  Brain  case  rather  long,  its  length  being 
especially  accentuated  in  thoroughly  typical  specimens  by  the  nar- 
rowness of  the  interparietal.  The  rostrum  is  much  heavier  than  in 
cooperi,  as  are  the  incisors,  and  the  zygomatic  arches  flare  strongly, 
with  jugals  quite  deep  supero-inferiorly.  The  incisive  foramina  are 
variable,  but  are  usually  relatively  long. 

Measurements. — ^Average  of  collectors'  measurements  of  four  largest 
specimens  from  southern  New  Jersey:  Total  length,  127;  tail,  21; 
foot,  20.  Average  of  four  adult  skulls  from  the  same  area :  Condy- 
lobasilar  length,  24.9 ;  rostral  length,  6.4 ;  rostral  breadth,  5.9 ;  inter- 
orbital breadth,  3.1;  zygomatic  breadth,  16.7;  lambdoidal  width,  13; 
incisive  foramina,  4.7;  height,  9.9. 

Remarks. — ^As  the  name  cooperi  is  found  to  belong  to  the  northern- 
most race  of  the  subgenus,  the  form  occurring  in  the  Middle  Atlantic 
States  will  have  to  take  Rhoads's  name  stonei.  The  type  specimen  of 
this  is  not  adult  and  the  cranial  points  that  may  be  considered  most 
characteristic  of  the  animals  in  the  vicinity  of  the  type  locality  are 
not  so  well  developed  as  could  be  desired. 

This  race  is  in  many  ways  intermediate  between  the  light-skulled 
cooperi^  on  the  one  hand,  and  helaletes  and  gossii,  with  their  heavy 
crania,  on  the  other,  yet  being  well  defined  and  rather  constant  over  a 
wide  area,  it  can  not  be  considered  as  an  intergrade.  This  inter- 
mediateness  in  skull  characters  is  entirely  sufficient  to  distinguish  it 
from  the  three  other  races.  The  larger  skull  and  heavier  rostrum, 
including  incisors,  in  connection  with  the  well-developed  ridging, 
distinguish  it  from  cooperi,  and  its  smaller  size  and  narrower  or 
smaller  rostrum,  from  the  remaining  two  forms.  Its  foot  seems  to 
be  a  shade  longer  than  that  of  cooperi,  but  not  sufficiently  so  for 
this  character  to  be  of  practical  value  in  diagnosis. 

In  the  northern  portion  of  its  range  stonei  approaches  cooperi  in 
varying  degree,  and  there  is  some  little  geographic  fluctuation  of 
characters  in  several  places,  as  may  only  be  expected  of  an  animal 
inhabiting  bogs  that  must  often  be  separated  by  considerable  intervals 
of  country  unsuited  to  the  needs  of  the  genus.  Such  fluctuations,, 
however,  are  usually  flight  and  on  the  basis  of  the  material  now 
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available  seem  not  to  be  sufficiently  pronounced  or  constant  to  admit 
of  further  subspecific  division. 

Specimens  from  southern  Maryland  definitely  vary  toward  liela- 
J.etes,  having  the  large  brain  case  and  stout  zygomatic  region  of  that 
race,  but  with  the  rostra  more  as  in  stonei,  with  which  they  should 
clearly  be  placed. 

The  individuals  from  Roan  Mountain,  N.  C,  have  slightly  weaker 
skulls,  narrower  zygomata  and  wider  interparietals  than  typical,  but 
these  differences  are  not  sufficientlj'^  pronounced  to  merit  separation. 

An  old  female  from  Wareham,  Mass.,  is  certainly  closer  to  stonei, 
although  with  a  rather  weak  rostrum,  while  the  three  other  skulls 
from  this  locality  are  entirely  intermediate  between  this  race  and 
cooperi. 

The  individual  from  Cassopolis,  Mich.,  taken  during  January,  is 
excessively  gray,  especially  laterally. 

There  is  a  type  of  variant  in  central  Wisconsin  the  skulls  of  which 
are  no  larger  than  those  of  cooperi^  but  fully  as  stout  and  ridged,  pro- 
portionately, as  are  those  of  stonei.  This  is  most  accentuated  in  in- 
dividuals from  Elkhart  Lake  and  Ealbourn,  and  these  might  possibly 
be  considered  worthy  of  subspecific  separation  if  it  were  not  for  the 
fact  that  the  animals  from  Kelly  Lake,  Wild  Rose,  and  Rib  Hill, 
all  to  the  north  of  the  two  localities  first  mentioned,  have  skulls  much 
larger  and  close  to  typical  stonei.  Such  being  the  case,  it  seems  wiser 
to  consider  them  merely  intermediate,  to  different  degrees,  between 
stonei  and  the  cooperi  type  of  lemming  mouse  occurring  in  the 
northern  part  of  the  State. 

The  Indiana  animals  have,  at  one  time  or  another,  been  referred  to 
gossii,  but  in  view  of  the  adequate  series  of  the  latter  form  now  avail- 
able, such  a  decision  can  not  be  sustained.  Material  from  the  south- 
ern half  of  the  State  is  clearly  stonei,  while  two  skulls  from  Hebron 
and  Roselawn,  in  the  northwest  section,  although  undeniably  large 
and  with  stout  rostra,  are  not  sufficiently  developed  in  these  respects 
for  inclusion  with  the  Kansas  race. 

Specimens  examined. — Total  number,  160,  as  follows : 

Indiana:  Bascom,  8;  Bicknell,  1;  Brookville,  6;  Hebron,  1;  Mitchell,  4; 

Roselawn,  1 ;  Salamonia,  5." 
Maryland:  Hyattsville,  8;  Prince  George  County,  6. 
Massachusetts:  Wareham,  4." 
Michigan:  Cassopolis,  1." 

New  Jersey:  Bear  Swamp,  Sussex  County,  1";  Greenwood  Lake,  2"; 

Mays  Landing,  4  " ;  Port  Norris,  3  " ;  Tuckahoe,  1." 
North  Carolina:  Magnetic  City,  1;  Roan  Mountain,  25"*;  Weaverville,  11.*" 
Ohio:  Ravenna.  2.'^ 

Pennsylvania:  Bushkill  Creek,  near  Cresco,  1";   Krings  Station,  5"; 

Lake  Lehigh,  1";  Round  Island.  2." 
Tennessee:  Rogersville,  1. 

Virginia:  Campbell  County,  13";  Mount  Rodgers,  5." 

West  Virginia:  Cranberry  Glades,  1;  Pocahontas  County  (head  of  Cran- 
berry River),  5;  Travellers  Repose,  4;  White  Sulphur  Springs,  3.*' 

"Wisconsin:  Camp  Douglas,  1;  Elkhart  Lake,  2;  Kelly  Lake,  9;  Kilboum,  3; 
Rib  Hill,  2 ;  Wild  Rose,  7. 


"  Field  Mus.  Nat.  Hist. 

"  Mus.  Comp.  Zool. 

"Acad.  Nat.  Sci.  Philadelphia. 

18  Acad.  Nat.  Sci.  Philadelphia,  3  (Including  type)  ;  U.  S.  Nat.  Mu8.,  1. 
"U.  S.  Nat.  Mus.,  19;  Acad.  Nat.  Sci.  Philadelphia,  6. 
»  Amer.  Mus.  Nat.  Hist,  10 ;  Field  Mus.  Nat.  Hist.,  1. 
^  Amer.  Mus.  Nat.  Hist. 

2*  Field  MuB.  Nat.  Hist.,  1 ;  Mus.  Comp.  Zool.,  2. 
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SYNAPTOMYS  COOPERI  HELALETES  Meekiam  ■ 
Dismal  Swamp  Lemming  Mouse 
(Plate  1,  C) 

Synaptomys  helaletes  Merriam,  Proc.  Biol.  Soc.  Washington  10 : 59,  1896. 

Type. — Collected  at  Lake  Drummond,  Dismal  Swamp,  Norfolk 
County,  Va.,  by  A.  K.  Fisher,  October  14,  1895.  Female  adult; 
No.  75172,  U.  S.  Nat.  Mus.  (Biol.  Surv.  coll.) ;  original  number 

1818.  _  •    .    .  . 

Geographic  distribution. — Extreme  southeastern  Virginia  and 
northeastern  North  Carolina.    (Fig.  2.) 

General  characters. — A  race  with  large,  heavy  skull  and  broad, 
stubby  rostrum.  Brain  case  wide  and  relatively  short,  and  zygo- 
matic arches  much  bowed.  Incisors  very  broad  (1.9  mm.)  (Fig.  5), 
and  incisive  foramina  rather  short. 

Color. — Evidently  averaging  a  shade  brighter  and  lighter  (only 
winter  and  early  spring  specimens  available)  than  the  two  pre- 
ceding forms,  but  many  individuals  are  indistinguishable  from  them. 

Skull. — The  rostrum  of  the  present  form  is  excessively  broad  with- 
out any  compensating  increase  in  length,  and  the  zygomatic  arches 
are  strongly  bowed.  The  interorbital  ridging  is  moderate,  with 
the  sulcus  almost,  though  not  quite,  obliterated  in  old  age.  The 
brain  case  is  very  broad  and  hence  appears  rather  short,  and  the 
interparietal  is  moderately  wide.  The  incisive  foramina  are  usually 
short. 

Measurements. — Average  of  nine  adult  topotypes:  Total  length, 
129;  tail,  21.4;  foot,  20.  Average  of  six  skulls  of  adult  topotypes: 
Condylobasilar  length,  25.5;  rostral  length,  6.6;  rostral  breadth, 
6.3;  interorbital  breadth,  3.3;  zygomatic  breadth,  17.2;  lambdoidal 
width,  13.4;  incisive  foramina,  4.7;  height,  10.1. 

Remarks. — The  present  form  may  be  most  readily  distinguished 
from  typical  stonei  by  the  much  broader,  though  no  longer,  rostrum, 
and  correspondingly  broader  incisors.  -  The  zygomatic  arches  are 
more  strongly  bowed  and  the  brain  case  is  considerably  wider. 
The  incisive  foramina  are  also,  as  a  rule,  shorter.  In  reality  the 
ridging  is  less  developed  in  helaletes,  the  skull  gaining  its  ap- 
pearance of  ruggedness  by  its  great  breadth.  The  feet  of  this 
lemming  mouse,  although  no  longer,  are  apparently  appreciably 
stouter  than  those  of  its  neighbor. 

As  previously  mentioned,  specimens  from  southern  Maryland,  al- 
though referable  to  stonei,  definitely  vary  in  the  direction  of 
helaletes.  At  the  present  day,  bogs  suitable  for  the  presence  of 
this  genus  are  undergoing  shrinkage  throughout  the  region  in  ques- 
tion, and  there  may  now  be  a  definite  hiatus  between  the  ranges 
of  the  two  forms,  but  there  are  not  sufficient  grounds  for  consider- 
ing the  Dismal  Swamp  animals  as  being  more  than  subspecifically 
distinct. 

The  two  skins  from  Chapanoke  are  very  light,  but  the  single 
skull  from  this  locality  is  entirely  typical. 
Specimens  examined. — Total  number,  24,  as  follows : 

North  Carolina:  Chapanoke,  2." 

Virginia:  Lake  Drummond,  22  (including  type). 


U.  S.  Nat.  Mus.,  1  ;  Acad.  Nat.  Sci.  Philadelphia,  1. 
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SYNAPTOMYS  COOPERI  GOSSII  (CouKS) 
Goss  Lemming  Mouse 
(Plate  1.  D) 

Arvicola  {Srjjiaptomys)  gossii  Coues,  Monogr.  North  Ajuer.  Rodentia,  p.  235, 
1877. 

Ti/pe. — Collected  at  Neosho  Falls,  Woodson  County,  Kans.,  by 
B.  F.  Goss,  1866.    Male  adult  (skull  only) ;  No.  6915,  U.  S.  Nat.  Mus. 

Geographic'  distinhution. — The  west-central  Mississippi  Valley 
country,  mostly  in  the  Upper  Austral  Zone,  from  northeastern 
Ai-kansas  and  southern  Illinois  into  Iowa  and  extreme  southeastern 
South  Dakota  (fig.  2). 

General  characters. — A  large,  rather  bright-colored  Synaptomys 
with  long,  heavy  skull  having  a  wide,  though  long,  rostrum. 

Col&r. — Dark  examples  are  indistinguishable  externally  from  the 
other  races,  but  the  majority  of  adults  are  of  a  somewhat  brighter, 
richer  shade,  most  noticeable  in  the  case  of  the  series  from  Rosiclare, 
111. 

Shull. — Long  and  heavy  in  all  parts,  but  its  width  hardly  pi^opor- 
tionate  to  the  length.  Rostrum  heavy  but  long,  with  massive  incisors 
(width,  2  mm.).  Interorbital  ridging  moderately  pronounced  but 
never  meeting  entirely  in  old  age.  Temporal  ridges  well  developed 
both  anterior  to  the  parietals,  and  in  the  interparietal-lambdoidal 
region.  The  zygomatic  arches,  although  heavy,  are  relatively  un- 
expanded,  thus  adding  to  the  appearance  of  length  of  the  cranium. 
The  incisive  foramina  are  narrow  but  very  long. 

Measurements. — Average  of  three  adults  from  Kansas:  Total 
length,  134;  tail,  21;  foot,  20.  Average  of  four  adult  skulls  from 
Kansas:  Condylobasilar  length,  2T.1;  rostral  length,  6.3;  rostral 
breadth,  6.1;  interorbital  breadth,  3.5;  zygomatic  breadth,  17.7; 
lambdoidal  width,  13.3 ;  incisive  foramina,  5.6 ;  height,  10.9. 

Remarks. — In  the  original  citation,  Coues  gives  this  name  as  above, 
observing  that  it  had  been  written  by  Baird  upon  the  labels  of  the 
Kansas  specimens,  and  giving  a  list  of  these  with  their  measurements. 
Such  a  citation  may  be  considered  a  valid  characterization,  and  hence 
Coues  is  sponsor  for  the  name  rather  than  Merriam  (1896,  p.  60). 
Coues,  however,  designated  no  type,  and  this  was  later  selected  by 
Merriam,  as  above. 

The  present  race  may  be  distinguished  from  stonei  by  its  larger 
size  and  heavier  ridging  on  the  posterior  portion  of  the  brain  case. 
The  zygomatic  arches  are  proportionately  less  flaring,  and  the  in- 
cisive foramina  longer  and  narrower.  The  feet  of  this  form,  as 
well  as  of  Jielaletes,  seem  to  be  wider  and  stouter,  though  no  longer, 
than  those  of  the  lighter  cooperi  and  stonei. 

The  trend  of  development  of  both  gossii  and  helaletes  has  been 
toward  an  increase  in  the  size  of  the  cranium,  but  with  this  excep- 
tion, large  size,  the  skulls  of  the  two  are  not  particularly  similar, 
and  even  were  their  ranges  contiguous,  there  would  be  no  reason  for 
considering  them  closer  to  each  other  than  to  stonei.  The  Kansas 
race  has  a  long  type  of  skull  with  rostrum  not  proportionately  very 
broad,  and  long  incisive  foramina,  while  helaletes  has  a  short,  broad 
type  of  skull  with  very  wide  rostrum  and  usually  short  incisive 
foramina. 
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Specimens  from  Rosiclare,  in  extreme  southeastern  Illinois,  are 
referred  to  gossii  because  of  color,  but  the  skulls  are  intermediate 
between  that  and  stonei  (indicating  the  true  relationship  of  the 
Kansas  race),  and  they  might  almost  as  well  be  called  one  as  the 
other. 

Although  not  typical,  the  series  from  Horseshoe  Lake,  Mo.,  must 
be  called  gossii,  but  the  skulls,  as  long  as  Kansas  ones,  have  propor- 
tions a  trifle  suggestive  of  stonei. 

The  affinities  of  the  Hillsboro  individual  are  undoubtedly  with 
gossii,  but  those  from  Lake  City  and  Odin  are  too  young  to  be  iden- 
tified with  certainty,  and  they  are  assigned  to  this  race  upon  geo- 
graphic grounds. 

Hahn  states  (1909b,  p.  522)  that  he  took  lemming  mice  on  the  Mis- 
souri River  in  southeastern  South  Dakota,  which  he  called  gossii 
because  they  were  "  much  larger  and  clumsier,  with  larger  and  heav- 
ier skull "  than  Indiana  examples.  The  writer  has  not  succeeded 
in  locating  this  material,  but  presumes  that  Hahn  was  correct  in 
his  diagnosis. 

Specimens  examined. — Total  number,  47,  as  follows: 

Arkansas:  Lake  City,  1. 

Illinois:  Odin,  1;  Rosiclare,  11.''' 

Iowa:  HiUsboro,  1;  Knoxville,  1;  Marion,  l."" 

Kansas:  Lawrence,  1'^^;  Leavenworth,  7";  Neosho  Falls,  1.^ 

Missouri:  Horseshoe  Lake,  16. 

Subgenus  MICTOMYS  True 

Mictmiys  True,  Proc.  U.  S.  Nat.  Mus.  17 : 242,  April  26,  1894.    (Advance  sep- 
arate.)   Type  Mictomys  innuitus  True. 

Geographic  distrubution. — Canadian  and  Hudsonian  Zones  of 
Alaska  and  British  America,  barely  entering  the  extreme  north- 
western part  of  the  United  States,  and  in  the  east  extending  south- 
ward into  New  Hampshire.    (Fig.  6.) 

Essential  characters. — Mandibular  molars  without  closed  triangles 
upon  the  outer  sides,  and  practically  no  outer  reentrant  angles. 
Mandibular  incisors  relatively  slender  and  sharply  pointed.  Mam- 
mae, 8. 

Sub  generic  diagnosis. — Neither  skull  nor  rostrum  is  especially 
lieavy.  The  maxillary  incisors  often  have  the  outer  corners  notice- 
ably unworn  and  prolonged  into  sharp  splinters  of  enamel,  after 
the  manner  commonly  seen  in  the  genus  Lemmus.  This  may  be  ac- 
companied by  deep  pitting  upon  the  oral  surface  of  the  upper 
incisors,  the  whole  formed  by  the  action  of  the  comparatively  long 
and  slender,  sharply  pointed,  lower  incisors  working  against  the 
very  much  wider  upper  ones.  Mandibular  molars  are  without  closed 
triangles  or  distinct  reentrant  angles  upon  the  buccal  sides. 
Palate  (fig.  7)  with  a  sharply  pointed  median  projection  directed 
backwards — not  Microtus-like.  Foramen  rotundum  and  foramen 
©vale  usually,  though  not  always,  joined,  forming  a  single  vacuity. 
When  separated,  the  osseous  partition  is  exceedingly  thin  and  frag- 

«  Field  Mus.  Nat.  Hist. 

^Mus.  Comp.  Zool.  (no  skull,  identity  inferred). 
^  Amer.  Mus.  Nat.  Hist. 

U.  S.  Nat.  Mus.,  6 ;  Amer.  Mus.  Nat.  Hist.,  1. 
*  U.  S.  Nat.  Mus.,  6  (Including  type)  ;  Mus.  Comp.  Zool.,  1. 
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ile.  Mammae,  8.  A  few  hairs  at  the  base  of  the  ears  distinctly 
brighter,  with  a  bright  rusty  tinge,  and  hairs  upon  the  hip  glands 
of  old  males  usually  conspicuously  whitish. 

jSknll. — The  skull  of  Mictomys  is  smaller  and  lighter  than  all 
but  one  of  the  subspecies  of  the  subgenus  Synaptomys,  and  the 


Fig.  6. — Approximate  distribution  of  the  subgenus  Mictomys 

rostrum  is  lighter  and  relatively  longer,  but  the  interorbital  ridges 
join,  thus  obliterating  the  median  sulcus,  at  a  rather  early  age.  The 
bullae  are  comparatively  larger,  the  incisive  foramina  longer,  the 
terminations  of  the  ascending  branches  of  the  maxillae  average 
more  attenuate,  the  foramen  rotundum  and  the  foramen  ovale  are 
usually  joined  into  a  single  vacuity,  or  else  the  intervening  osseous 
partition  is  very  fragile,  and  the  median  projection 
of  the  palate  is  spinous  in  character.  The  crown  of 
the  first  upper  molar  is  about  on  a  level  with  a 
plane  passing  from  the  inferior  border  of  the  bullae 
through  the  crown  of  the  third  molar. 

Teeth. — The  maxillary  molars  are  as  in  the  genus. 
The  mandibular  molars  (fig.  8)  are  formed  entirely 
of  transverse,  wedge-shaped  loops,  four  in  the  first 
(including  anterior  "  trefoil  ") ,  and  three  in  the  sec- 
ond and  third.  These  differ  in  pattern  from  the  sub- 
genus Synaptomys  in  the  absence  of  an  outer  tri- 
angle from  each  tooth,  and  in  having  the  buccal 
borders  crenulate,  with  outer  reentrant  angles 
barely  indicated,  except  in  the  third  molar,  where  one  is  slightly 
developed. 

The  incisors  (fig.  9)  are  pale  in  color,  especially  upon  the  outer 
edges,  relatively  light,  and  the  grooves  of  the  upper  ones  are  not 
so  close  to  the  outer  borders  as  in  the  subgenus  Synaptomys.  The 
lower  incisors  are  veiy  long,  slender,  and  exceedingly  sharply  pointed, 
these  terminations  fitting  into  unusually  well-defined  pits  upon 
the  oral  surface  of  the  much  broader  upper  incisors.    The  latter  are 


Fig.  7. — Palate  of 
tlie  subgenus  Mic- 
tomys— 8,  borea- 
lis  chapmani 
(Smoky  River,  Al- 
berta, No.  17437, 
U.  S.  Nat.  Mus.). 
Enlarged 
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Fig.  8. — Enamel  pattern  of  molars  of  the  subgenus 
Mictomys — 8.  borealis  innuitus  (type,  Fort  Chime, 
Ungava,  No.  24729,  U.  S.  Nat.  Mus.).  Enlarged, 
after  Miller,  1896 


usually  somewhat  unworn  upon  their  outer  corners,  and  there  often 
results  a  very  sharp  splinter  of  enamel  that  projects  at  this  point. 

Remarks. — There  is  really  remarkably  little  geographic  variation, 
both  externally  and  cranially,  in  the  subgenus  Mictomys,  and. 
although  its  range  can 
not,  as  yet,  be  demon- 
strated to  be  uninter- 
rupted, there  is  indicated 
so  much  continuity  in 
the  fluctuation  of  char- 
acters that  the  various 
forms  are  likely  no  more 
than  subspecifically  dis- 
tinct. The  chief  handi- 
cap to  a  proper  under- 
standing of  the  interre- 
lationship of  the  races  is 
the  dearth  of  topotypical 
material,  and  it  will  probably  be  many  years  before  this  condition 
can  be  entirely  remedied. 

External  characters  are  more  satisfactory  than  in  the  subgenus 
Synaptomys,  but  there  is  slight  difference  in  external  size,  such, 
whenever  indicated  by  collectors'  measurements,  usually  proving 
imreliable  when  a  direct  comparison  of  specimens 
is  made. 

The  characters  of  most  value  in  diagnosing  the 
various  races  of  this  subgenus  consist  of  size  of 
skull;  height  and  proportion  of  the  brain  case; 
length  and  width  of  the  rostrum  (but  seldom  of 
the  nasals),  incisive  foramina,  and  occasionally 
the  bullae;  and  length  of  the  pterygoid  fossae. 
Some  of  these  characters,  however,  may  be  found 
to  fluctuate,  especially  in  regions  of  diverse  faunal 
tendencies.  Immaturity  is  indicated  chiefly  by  the 
lack  of  pronounced  interorbital  riding. 

The  mammae  are  said  to  be  8  in  number,  inguinal 
2 :  2,  pectoral  2 : 2,  and  such  seems  to  be  the 
well  as  could  be  told  from  dried  specimens.  Young 
females  may  develop  a  fewer  number. 
As  previously  mentioned,  the  tooth  pattern  of  Mictomys  is  con- 
sidered more  specialized  than  that  of  the  subgenus  Synaptomys,  and 
the  skull  is  simpler. 

Key  to  Subspecies  of  Synaptomys  borealis  (Subgenus  Mictomys) 

a  ^  Races  ranging  chiefly  east  of  the  mountains  of  western  Canada 
and  Alaska. 

& '  Coloration  dark — rich  mahogany ;  pterygoid  fossae  short ; 

Athabaska-Mackenzie  region  8.  b.  borealis  (p.  22). 

6  ^  Coloration  duller  or  paler ;  pterygoid  fossae  longer ;  eastern 

North  America. 

0  *  Skull  very  small — condylobasilar  length  23 :   color  not 

known  8.  b.  innuitus  (p.  28). 

Skull  larger — condylobasilar  length  over  24. 
Color  pale  and  bright  (adult  skull  unknown) 

S.  b.  medioximus  (p.  29). 
d'  Color  darker;  condylobasilar  length  over  25_  iS.  6.  sphagnicola  (p.  30). 


Fig.  9. — Front  view 
of  incisors  of  the 
subgenus  Micto- 
mys— 8.  horealis 
chapmani  (Shovel 
Pass,  Alberta, 
No.  3352,  Nat. 
Mus.  Canada). 
Enlarged 
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a'  Races  ranging  chiefly  west  of  the  Athabaska-Mackenzie  region 
of  Canada. 

ft*  Coloration  usually  bright:  incisive  foramina  short, 
c'  Skull  high  (9.3)  :  coudylobasilar  length  about  24  or  more. 

S.  &.  dalU   (p.  24). 
o'  Skull  low  (S.7)  and  flat:  condylobasilar  length  averaging 

less  than  24  ,8.  b.  wrangeli  (p.  26). 

6 "  Coloration   dull,   with   little   chestnut :    incisive  foramina 

longer  8.  6.  ehapmani    (p.  25). 

SYNAPTOMTS  BOREALIS  BORBALIS  (Richardson) 

Richardson  Lemming  Mouse 

Arvicola  iorcalis  Richardson,  Zool.  Jour.  3;  517,  1828. 

Synaptomys  (Mictoniys)  hullatus  Preble,  Proc.  Biol.  Soc.  Washington  15; 
181,  1902.  Type  from  Trout  Rock,  near  Fort  Rae,  Great  Slave  Lake. 
Mackenzie,  Canada.  Male  adult;  No.  110032,  U.  S.  Nat.  Mus.  (Biol. 
Surv.  coll. )  ;  collected  by  Edward  A.  Preble,  August  17,  1901 ;  original 
number  4511. 

Type. — Collected  at  Fort  Franklin,  Mackenzie,  Canada,  by  John 
Eichardson.    Male;  No.  42.10.7.10,  British  Mus. 

Geographic  distribution. — The  Athabaska-Mackenzie  region  of 
Canada  from  Great  Bear  Lake  south  to  near  Edmonton,  and  east- 
ward (provisionally)  to  Lake  Winnipeg  (fig.  10). 

Gerieral  characters. — A  dark,  richly  colored  race,  with  foot  some- 
what short.  Skull  rather  small,  and  pterygoid  fossae  short  and 
crowded. 

Color. — The  dorsal  coloration  of  this  race  is  very  rich  and  dark, 
close  to  the  Argus  brown  of  Ridgway,  and  plentifully  mixed  with 
black-tipped  hairs.  This  richness  of  color  is  most  pronounced  on 
the  rump,  the  anterior  portion  of  the  body  often  being  duller, 
slightly  grizzled,  and  a  trifle  paler.  The  plumbeous  of  the  under 
surface  of  the  specimens  at  hand  is  rather  dark  and  without 
appreciable  tinge  of  buff.  The  tail  is  distinctly  bicolor  and  the 
feet  vary  from  grayish  to  almost  black. 

Skull. — The  skulls  of  the  few  adult  topotypes  at  hand  are  rather 
small,  with  rostrum  tapering  hardly  at  all,  and  high  brain  cases. 
The  incisive  foramina,  while  not  long,  are  usually  quite  wide,  espe- 
cially posteriorly.  The  pterygoid  fossae  are  short  and  crowded  and 
the  pterygoid  plates  heavy. 

Measurements. — Average  of  collectors'  measurements  of  four  adult 
topotypes:  Total  length,  129;  tail,  26;  foot,  18.  Average  of  three 
skulls  of  adult  topotypes:  Condylobasilar  length,  24;  rostral  leng-th, 
5.9 ;  rostral  breadth,  4.9 ;  interorbital  breadth,  3.2 ;  zygomatic  breadth, 
15.2;  lambdoidal  width,  12.1;  incisive  foramina,  4.9;  height,  9.6. 

Remarks. — The  identity  of  Richardson's  Arvicola  horealis  was  a 
puzzle  for  many  years,  and  it  was  variously  ascribed  to  Arvicola, 
Microtus,  or  Phenacomys.  Therefore,  when  E.  A.  Preble  obtained 
a  series  of  Synaptomys  from  the  Mackenzie  region  in  1901,  apparently 
differing  from  anything  before  characterized,  he  named  it  "  hullatus,^'' 
not  suspecting  the  true  identity  of  the  species  horealis.  During  1903 
he  again  made  a  trip  to  this  region  and  visited  Fort  Franklin  espe- 
cially for  topotypes  of  some  of  Richardson's  species.  A  series  of 
eight  Synaptomys  was  obtained,  and  when  reporting  upon  these, 
Preble  (1908,  p.  184)  stated  his  conviction  that  they  constituted  the 
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Arvicola  horeaUs  of  Richardson.  In  the  interval  between  Preble's 
rediscovery  of  the  species  and  the  publication  of  his  report,  the  frag- 
mentary skull  of  the  type  of  horealis  in  the  British  Museum  had 
been  removed  and  examined  by  Osgood  (1907,  p.  49)  who  found 
that  it  is  indeed  a  Mictomys.  Hence,  the  name  hullatus  was  placed 
in  synonymy  by  its  describer. 

Synaptomys  h.  horealis  is  not  sufficiently  differentiated  from  the 
more  eastern  races  of  Mictomys  for  the  interrelationship  to  be  con- 
sidered more  than  subspecific  in  degree,  and  the  future  will  probably 
show  the  range  of  the  subgenus  to  be  practically  continuous  between 


.  Fig.  10. — Distribution  of  the  western  forms  of  the  subgenus  Mictomys.  Open  circles 
indicate  type  localities  ;  solid  spots,  other  specimen  records.  A,  S.  6.  horealis  ;  B, 
S.  6.  dalli;  C,  .S*.  &.  chavnmni ;  D,  S.  b.  tcranffeli 


the  two  regions.  Skins  in  unworn  pelage  of  horealis  as  here  recog- 
nized may  be  distinguished  from  available  ones  of  medioxivius  and 
sphagnicola  by  the  darker,  richer  color  and  slightly  shoi'ter  foot, 
but  there  is  much  variation  in  the  crania,  even  among  the  few  topo- 
types.  A  skull  from  Echimamish  River,  just  north  of  Lake  Winni- 
peg, is  practically  indistinguishable  from  the  type  of  the  small  race, 
innuitus,  except  for  slightly  greater  height.  Until  something  more 
than  a  single  typical  skull  of  the  latter  is  available,  however,  it  is 
unwise  to  extend  its  range  too  greatly.  At  any  rate,  this  Echi- 
mamisli  River  specimen  is  not  at  all  typical  horealis^  and  if  not 
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innuitlis,  may  be  a  type  of  variant,  or  even  another  subspecies,  in- 
habiting- the  country  just  to  the  Avestward  of  Hudson  Bay. 

Some  of  the  examples  of  horealis  from  the  vicinity  of  Athabaska 
Ivanding  show  a  slight  tendenc}'  toward  this  small  type  of  skull 
Avith  light  rostrum,  while  others,  notabl}^  from  Smith  Landing,  indi- 
cate such  a  close  approach  to  the  daJli-chapviani  type  of  cranium 
that  the  state  of  affairs  can  hardly  be  explained  otherwise  than  by 
assuming  that  intergradation  occurs  at  some  point  slightly  to  the 
westward. 

Specimens  examined. — Total  number,  64,  as  follows: 

Alberta:  Athabaska  Landing  (Athabaska),  3;  5  miles  above  Atliabaska 
Landing,  2 ;  30  miles  above  Atliabaska  Landing,  IS ;  Battle  Lake, 
1 :  Peace  River  Landing.  1  ;  50  miles  above  Pelican  Rapid,  Athabaska 
River,  2 ;  Slave  River,  25  miles  below  mouth  of  Peace  River,  1 ;  Smith 
Landing  (Fitzgerald),  3;  Swift  Current.  3. 

Manitoba:  Echimamish  River,  1;  Norway  House,  1. 

Mackenzie:  Fort  Franklin,  8;  Fort  Providence,  1;  Fort  Rae,  6  (including 
type  of  "  bullatus ")  ;  Grandin  River,  1;  Lake  St.  Croix,  1;  Sarahk 
Lalce.  1. 

SYNAPTOMYS  BOREALIS  DALLI  Mebriam 

Dall  Lemming  Mouse 

Synapfomys  {Mictomys)  dalU  Merriam,  Proc.  Biol.  Soc.  Washington  10:62, 
1896.  ^ 

Synaptomys  {Mictomys)  andersoni  Allen,  Bui.  Amer.  Mus.  Nat.  Hist.  19:554, 
1903.  Type  from  Level  Mountain,  northern  British  Columbia,  Canada. 
Female  immature ;  No.  20-167,  Amer.  Mus.  Nat.  Hist. ;  collected  by  M.  P. 
Anderson,  September  11.  1902 ;  original  number  736. 

Collected  by  W.  H.  Dall,  February,  1867,  at  Nulato, 
Yukon  River,  Alaska.  Male  immature;  No.  fflif,  U.  S.  Nat. 
Mus.    (Skull  and  skeleton  only.) 

Geographic  distnhution. — Hudsonian  Zone  in  Alaska  and  south 
to  central  British  Columbia  to  the  eastward  of  the  coast  district 
(fig.  10). 

Genercd  characters. — A  rather  bright-colored  race,  with  skull  of 
moderate  size. 

Color. — In  the  case  of  Yukon  animals,  the  dorsal  coloration  is 
close  to  the  Brussels  brown  of  Ridgway,  with  the  usual  admixture 
of  blackish  hairs.   Tail,  quite  sharply  bicolor. 

Skull. — Of  moderate  size.  'Incisive  foramina  fairly  short,  and 
bullae  rather  small.  There  is  some  variation  in  the  length  of  the 
pterygoid  fossae,  those  of  Yukon  examples  being  shortest. 

Measurements. — Average  of  collectors'  measurements  of  three 
adults  from  the  general  vicinity  of  Fortymile,  upper  Yukon  River 
Total  length,  131 ;  tail,  19 ;  foot,  19.  Average  of  four  adult  skulls 
from  the  same  region:  Condylobasilar  length,  24.1;  rostral  length, 
€.1;  rostral  breadth,  4.9;  interorbital  breadth,  3.1;  zygomatic 
breadth,  15.5;  lambdoidal  width,  11.9;  incisive  foramina,  4.9;  height, 
9.3. 

Remarks. — The  type  of  dalli  is  not  only  too  immature  for  salient 
characters  to  have  appeared,  but  the  skin  seems  not  to  have  been 
preserved.    Hence,  it  is  necessary  to  assume  that  the  available  ma- 


^  Nat.  Mus.  Canada. 
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terial  from  Charlie  Creek,  Fortymile,  and  Eagle,  on  the  upper 
Yukon  River,  is  typical.  In  comparison  with  topotypes  of  horealis 
there  is  little  average  cranial  difference,  but  skulls  of  the  latter  are 
inclined  to  have  slightly  longer  rostra,  wider  brain  cases,  wider  in- 
cisive foramina,  and  shorter  pterygoid  fossae.  Skins  of  daUi,  how- 
ever, are  paler  and  lack  the  rich  mahogany  tone  of  true  horealis. 

A  large  series  of  specimens  from  about  the  base  of  the  Alaska 
Peninsula  exhibit  much  individual  variation,  and  several  of  the 
skulls  are  very  large,  with  robust  rostra.  Others  from  the  same  or 
contiguous  localities,  however,  are  smaller  than  what  is  believed 
to  be  typical  of  daUi,  and  little  can  be  done  toward  an  exact  under- 
standing of  the  animals  of  this  general  region  until  both  topotypes 
of  dalU,  and  specimens  from  the  lower  Yukon,  have  been  obtained. 

Contrary  to  the  statement  of  the  describer,  "  andersoni  "  proves  to 
be  decidedly  immature,  with  skull  too  young  to  have  developed 
diagnostic  characters  of  value,  and  coloration  perfectly  comparable 
with  that  of  dalli.  At  the  time  of  its  original  description,  the  type 
specimen  seems  to  have  been  compared  only  with  wrangeli  and  not 
with  dalli,  under  which  name  it  is  now  placed. 

Intergraduation  with  chapmani  probably  occurs  somewhere  in 
the  mountains  of  northern  British  Columbia,  but  there  are  too  few 
specimens  from  the  region  to  allow  this  statement  to  be  made  with- 
out qualification. 

The  skulls  of  the  three  examples  from  Great  Glacier  are  not  very 
satisfactory,  but  upon  their  careful  consideration  the  writer  is  con- 
vinced that  they  may  more  logically  be  placed  with  dalli  than  with 
wrangeli. 

Specimens  examined. — Total  number,  135,  as  follows : 

Alaska:  Barabori,  Kenai  Peninsula,  2^°;  Bettles,  7;  Caribou  Camp,  Kenai 
Peninsula,  5 :  Charlie  Creek,  1 ;  head  Chulitna  River,  1 ;  mountains 
near  Eagle,  3 ;  Hope,  1 ;  Kenai  Peninsula,  1  ;  Kokwok  River,  1 ;  Lake 
Aleknagik,  1 ;  Lake  Clark,  12 ;  Lake  Iliamna,  5 ;  McKinley  fork  of 
Kuskokwim  River,  1;  Moose  Camp,  Kenai  Peninsula,  1^";  Nulato,  1 
(the  type)  ;  Nushagak  River,  6;  Prince  William  Sound,  9^^;  Seldovia, 
38'';  Sheep  Creek,  Kenai  Peninsula,  ll  '"';  Tanana,  1. 

British  Columbia:  Atlin,  1 ;  Great  Glacier,  Stikine  River,  3";  Klappan 
River,  1;  Level  Mountain,  1  (type  of  "andersoni")^" ;  McDame  Post, 
1 ;  Rapid  River,  1 ;  Telegraph  Creek,  1. 

Yukon:  Chandindu  River,  1:  mouth  Coal  Creek,  1;  Fortymile,  1;  Lake 
Lebarge,  2 ;  forks  Macmillan  River,  5 ;  Rink  Rapids,  1 ;  Thirtymile 
River,  1. 

SYNAPTOMYS  BOREALIS  CHAPMANI  Allen 
Chapman  Lemming  Mouse 
(Plate  2,  C) 

Sijnaptomys  (Mictomys)  chapmani  Allen,  Bui.  Amer.  Mus.  Nat.  Hist.  19:  555, 
1903. 

Type.— Collected  by  F.  M.  Chapman,  July  20,  1901,  at  Glacier, 
Selkirk  Range,  British  Columbia,  Canada.  Male  adult ;  No.  16908, 
Amer.  Mus.  Nat.  Hist. ;  original  number  7. 


3«Amrr.  Mus.  Nat.  Hist. 
51  Mus.  Vei-t.  Zool. 

"2  Field  Mus.  Nat.  Hist.,  2;  Amer.  Mus.  Nat.  Hist.,  36. 
Provincial  Mus. 
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Geographic  distri'butwn. — Evidently  the  Canadian  Zone  of  the 
eastern  portion  of  tlie  southern  half  of  British  Cohimbia,  and  ad- 
jacent mountainous  slopes  in  extreme  westei-n  Alberta.    (Fig.  10.) 

General  characters. — A  dark  but  dull-colored  race  with  but  slight 
dorsal  tinge  of  chestnut.    Incisive  foramina  and  rostrum  long. 

Color. — Skins  from  Shovel  Pass,  the  Moose  Pass  country,  and 
from  near  Henry  House,  as  well  as  the  type,  are  very  dull  and  gray. 
Anteriorly,  a  number  of  these  skins  are  decidedly  grizzled  gray 
with  hardly  anv  brown  at  all,  though  in  the  middle  of  the  rump 
there  is  considerable  snuit  brown  of  Ridgway,  which  almost  dis- 
appears iipon  the  sides.  The  feet  are  dark  gray  or  brown,  and  tail 
indistinctly  bicolor. 

Sk'ull. — Of  moderate  size  with  rather  narrow  brain  case  and  long 
rostrum.  Incisive  foramina  inclined  to  be  long',  but  this  character 
is  quite  variable,  as  is  the  width  of  the  nasals.    Bullae,  small. 

Measurements. — Average  of  collectors'  measurements  of  five  adults 
from  the  RocI?y  Mountains  west  of  Henry  House :  Total  length,  131 ; 
tail,  25;  foot,  18.  The  skull  of  the  type  measures:  Condylobasilar 
length,  24.3;  rostral  length,  6.3;  rostral  breadth,  4.7;  interorbital 
breadth,  3.2;  zygomatic  breadth,  15.5;  lambdoidal  width,  11.6; 
incisive  foramina,  5.2;  height,  9.3.  Average  of  four  adult  skulls 
from  near  Henry  House:  Condylobasilar  length,  24.4;  rostral  length, 
6.1 ;  rostral  breadth,  4.8 ;  interorbital  breadth,  3.1 ;  zygomatic  breadth,. 
15.6;  lambdoidal  width,  12.2;  incisive  foramina,  5.2;  height,  9.6. 

Remarks. — The  type  of  chapmani  can  be  matched  exactly  by  sev- 
eral specimens  from  the  Henry  House  and  Moose  Pass  sections. 
Craniallv,  this  race  differs  from  dalli  in  very  slight  degree,  having- 
longer  incisive  foramina,  smaller  bullae,  rostrum  inclined  to  be 
longer  and  more  slender,  brain  case  narrower,  and  interorbital  con- 
striction extending  for  a  shorter  distance.  These  differences,  how- 
ever, are  only  average  and  too  slight,  in  many  cases,  to  prove  of 
practical  value  in  the  usual  diagnoses  of  a  few  random  specimens. 
Typical  chapmani.,  though,  is  always  much  duller  and  grayer  than 
dalJi  (and  to  a  proportionately  greater  degree,  than  borealis),  and 
this  constitutes  the  most  reliable  character  for  differentiation. 

The  Canoe  River  examples  are  rather  bright  for  chapmani,  but  as 
they  are  without  skulls,  they  are  so  identified  provisionally  on  geo- 
graphical grounds. 

Specimens  examined. — Total  number,  41,  as  follows : 

Alberta:  Mount  Forgetmenot,  1";  Rocky  Mountains,  25  miles  west  of 
Henry  House,  12 ;  Shovel  Pass,  10    :  Smoky  River,  5 ;  Stony  River,  2. 
British  Columbia:  Canoe  River,  6"';  Glacier,  1  (the  type)^";  Moose  Pass,  4. 

STNAPTOMYS  BOREALIS  WRANGELI  Mereiam 
V/kangbxl  Lemming  Mouse 
(Plate  2,  D) 

Synaptomys  (Mictomys)  wrangeli  Merriam,  Proc.  Biol.  Soc.  Washington  10:  63, 
1896. 

Synaptomys  {Mictomys)  tricei  Merriam,  Proe.  Biol.  Soc.  Washington  10:  62, 
1896.    Type  from  Skagit  Valley,  Skagit  County,  Wash.    Immature ;  No. 
,  U.  S.  Nat.  Mus. ;  collected  by  C.  B.  R.  Kennerly,  August  6,  1859. 


Nat.  Mus.  Canada. 
•=i;Nat.  Mus.  Canada,  5;  W.  E.  Saunders  coll.,  1. 
s«Auier.  Mus.  Nat.  Hist. 
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Type. — Collected  at  Wrangell,  Alexander  Archipelago,  Alaska,  by 
C.  P.  Streator,  September  6,  1895.  Male  immature ;  No.  74720,  U.  S. 
Nat.  Mus.  (Biol.  Surv.  coll.)  ;  original  number  4871. 

Geographic  distribution. — Coastal  strip  in  the  Canadian  Zone  from 
the  Alexander  Archipelago  southward  to  the  northern  border  of  the 
United  States.    (Fig.  10.) 

General  cliaracters. — A  race  that  is  quite  variable  in  coloration, 
with  very  low,  flat  brain  case,  rather  slender  rostrum,  and  anterior 
nasal  aperture  very  much  arched. 

Color. — In  coloration,  ranging  from  skins  that  are  a  perfect  match 
for  the  brightest,  brownest  dalU.,  to  others  that  can  not  be  told  from 
gray  and  grizzled  specimens  of  chapmani.,  but  the  warmer  tone  of 
color  seems  to  be  somewhat  the  more  prevalent  and  to  be  more  typical 
of  the  unworn  condition  of  pelage. 

Skull. — Skull  apparently  rather  small.  Brain  case  very  flat  and 
relatively  broad,  with  postorbital  borders  square.  Eostrum  inclined 
to  be  slender,  with  anterior  nasal  aperture  much  arched.  Zygomatic 
arches  inclined  to  be  weak  and  palatal  pits  shallow.  Outer  reentrant 
angle  of  last  lower  molar  usually  shallow. 

Measurements. — Average  of  measurements  in  the  flesh  of  four 
adult  topotypes :  Total  length,  133 ;  tail,  25 ;  foot,  16.  Average  of 
the  four  largest  sloiUs:  Condylobasilar  length,  23.6;  rostral  length, 
5.9;  rostral  breadth,  4.8;  interorbital  breadth,  3.1;  zygomatic  breadth, 
15 ;  lambdoidal  width,  11.8 ;  incisive  foramina,  5 ;  height,  8.7. 

Remarks. — The  race  wrangeli  is  rather  weakly  defined,  the  chief 
and  only  reliable  criterion  for  its  identification  being  the  lowness 
and  flatness  of  the  brain  case,  although  the  squareness  of  the  post- 
orbital  borders,  the  inclination  toward  slenderness  of  the  rostrum, 
and  high  arching  of  the  anterior  nasal  apertures  are  of  additional 
aid  in  distinguishing  this  race  from  its  neighbors.  All  topotypical 
skulls  are  undeniably  small,  but  there  seems  to  be  no  individual 
among  them  that  is  really  old  and  fully  mature.  As  previously 
mentioned,  coloration  is  not  of  diagnostic  value.  The  type  is  de- 
cidedly immature  and  its  skull  narrower  and  relatively  higher  than 
that  of  any  topotype  at  hand. 

The  race  wrangeli  certainly  can  not  be  considered  as  confined  to 
Wrangell  Island.  An  adult  from  Anan  Creek,  on  the  adjacent  main- 
land, has  the  characters  of  wrangeli  more  sharply  defined  than  in  the 
case  of  nrvy  topotype  available,  although  the  skull  is  somewhat 
larger.  At  any  rate,  the  type  locality  is  hardly  sufficiently  segre- 
gated from  the  mainland  for  the  existence  of  a  purely  insular  race 
of  a  genus  that  is  not  particularly  plastic. 

Specimens  from  the  coast  of  British  Coliunbia  opposite  Queen 
Charlotte  Islands,  as  well  as  most  of  the  individuals  from  the  main- 
land of  Alaska,  are  too  young  to  be  identified  unqualifiedly. 

The  writer  has  debated  long  concerning  the  advisability  of  recog- 
nizing "  truei^''  and  believes  it  likely  that,  with  perfectly  satisfactory 
material,  average  differences  would  be  found  that  would  conceivably 
justify  its  separation  from  wrangeli.,  but  not  on  the  basis  of  speci- 
mens now  available.  B.  wrangeli  is  a  weak  race  and  variable,  even 
in  the  case  of  topotypes,  and  nothing  can  be  gained  by  adding  an- 
other and  even  Aveaker  race  to  the  southward. 
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The  skull  of  the  type  of  tmc'r''  is  a  juvenile  smashed  to  bits,  and 
there  is  nothing  left  of  any  value  excejit  pails  of  the  mandible  and 
the  teeth.  The  original  description  states  that  it  may  be  distin- 
guished by  the  fullness  of  the  molar  loops  and  by  the  depth  of  the 
reentrant  angle  upon  the  outer  side  of  the  last  lower  molar.  The 
former  case  is  quite  usual  in  the  case  of  young  animals,  and 

the  latter  is  no  differ- 
ent from  conditions 
in  several  skulls  of 
both  dalli  and  chap- 
mani,  nor  are  the  other 
Washington  specimens 
peculiar  in  this  re- 
spect. The  posterior 
part  of  the  brain  case 
of  these  last  is  a  trifle 
less  flat  than  is  the 
average  in  wrangeli, 
but  the  sum  of  other 
cranial  characters,  in- 
cluding the  incisive 
foramina,  places  the 
skulls  closer  to  this 
race  than  to  chapmani. 

In  the  case  of  one 
specimen  from  Mount 
Baker,  Wash.,  the  col- 
oration is  of  the  bright 
type  that  is  somewhat 
more  prevalent  in  wrangeli,  but  the  others  are  duller  than,  chapmani, 
this  being  chiefly  due  to  the  fact  that  the  pelage  is  shorter  and 
more  worn. 

Specimens  examined. — Total  number,  33,  as  follows: 

Alaska:  Anan  Creek,  1"';  Chickamin  River,  l'^;  Port  Houghton,  1"; 

Port  Snettisham,  1    ;  Quadra  Lake,  1 ;  Sumdum  Village,  1 "  ;  Thomas 

Bay,  1=";  Wrangeli,  8  (including  type) 
British  Columbia:  Metlakatla,  4";  Port  Simpson,  1. 
Washington:  Mount  Baker,  12";  Skagit  Valley,  1  (type  of  "  truei"). 

SYNAPTOMYS  BOREALIS  INNUITUS  (True) 
Ungava  Lemming  Mouse 
(Plate  2,  A) 

Mictomijs  innuitus  True,  Proc.  U.  S.  Nat.  Mus.  17:  243,  1894. 

Type. — Collected  at  Fort  Chimo,  Ungava,  Canada,  by  L.  M. 


Fig.  11. — Distribution  of  the  eastern  forms  of  the  sub- 
genus Mictomys.  Open  circles  indicate  type  localities  ; 
solid  spots,  other  specimen  records.  A,  S.  h.  innmtus; 
B,  )S.  &.  medioximus ;  C,  S.  b.  sphagnicola 


No. 


2  472  9 
1  48  3  8  J 


u.  s. 


Turner  in  the  spring  of  1884. — Female  adult; 
Nat.  Mus. 

Geographic  distrihution . — Known  only  from  Fort  Chimo  (fig.  11). 
General  characters. — Skull  very  small  and  flat,  with  short  and 
narrow  rostrum. 


"D.  R.  Dickey  coll. 
^sMu-f.  Vert.  Zool. 

»  U.  S.  Nat.  Mus.,  5  ;  I).  R.  Dickey  coll.,  3. 
"  U.  S.  Nat.  Mus.,  3;  Nat.  Mus.  Canada,  1. 
Washington  State  College. 
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Col(rt\ — Not  dependable,  as  the  type  has  been  in  alcohol  ever  since 
collected. 

Skull. — The  skull  of  the  type,  long  since  removed  from  the 
alcoholic  specimen,  is  very  small  and  flat  with  brain  case  relatively 
long.  The  i-ostrum  is  narrow  and  tapering,  and  the  interparietal 
moderately  developed.  The  interorbital  ridging  is  sharply  defined 
with  median  sulcus  obliterated,  thus  indicating  that  it  is  fully 
adult.    Molars,  very  narrow  and  pale. 

Measurements. — Skull  of  type:  Condylobasilar  length,  23;  rostral 
length,  5.8 ;  rostral  breadth,  4.8 ;  interorbital  breadth,  3.3 ;  zygomatic 
breadth,  15.1;  lambdoidal  width,  11.6;  incisive  foramina,  4.7; 
height,  8.7. 

Remarks. — The  type  of  innuitus  may  be  distinguished  from  adults 
of  any  other  race  of  Mictomys  by  its  very  small  size,  short,  naiTOw 
rostrum,  and  small  incisors,  and  from  all  other  forms  except 
wrangeli,  by  the  lowness  of  the  brain  case.  The  paleness  of  the 
teeth  may  well  be  due  to  the  action  of  the  preservative.  Of  course, 
no  safe  conclusions  can  be  drawn  from  the  body  distorted  by  alcohol, 
and  it  can  merely  be  assumed  that  the  characters  exhibited  by  the 
skull  of  the  type  will  prove  to  hold  good  for  all  the  individuals  of 
the  region. 

Specimens  examined. — One  (the  type). 

SYNAPTOMTS  BORBALIS  MEDIOXIMUS  Bangs 

Labrador  Lemming  Mouse 

Synaptomys  (Mictomys)  innuitus  medioximus  Bangs,  Proc.  New  Eng.  Zool. 
Club  2:40,  1900. 

Type. — Collected  at  L'Anse  au  Loup,  Labrador,  by  E.  Doane, 
April  15,  1899.  Male  subadult;  No.  8852,  E.  A.  and  O.  Bangs 
coll. ;  original  number  7. 

Geographic  distrihution. — Known  only  from  the  coast  district  of 
southern  Labrador  (fig.  11). 

General  characters. — Coloration  bright.  The  skull  is  intermediate 
in  size  between  those  of  innuitus  and  sphagnicola. 

Gol(yr. — The  type,  in  very  full  pelage,  is  quite  bright  dorsally. 
Anteriorly  the  coloration  is  slightly  darker,  because,  in  large 
measure,  of  the  more  plentiful  admixture  of  black-tipped  hairs.  Feet 
and  tail  dark,  the  latter  scarcely  bicolor.   Underparts,  without  buff. 

Skull. — The  immature  skull  of  the  type  has  practically  no  indica- 
tion of  interorbital  ridging.  The  rostrum  is  moderately  long, 
slightly  tapered,  and  the  nasals  have  no  median  constriction,  their 
posterior  terminations  being  wide.  The  interparietal  is  moderately 
wide  and  somewhat  paraboloidal  in  outline. 

Measurements. — Collector's  measurements  of  the  type  in  the  flesh : 
Total  length,  120;  tail,  22;  foot,  21;  ear,  13.  Of  the  skull  of  the 
type:  Condylobasilar  length,  24.5;  rostral  length,  6.2;  rostral 
breadth,  5.1;  interorbital  breadth,  3.5;  zygomatic  breadth,  15.4; 
lambdoidal  width,  12.2 ;  incisive  foramina,  5.1 ;  height,  8.5. 

Remarks. — The  bright  coloration  of  the  type  serves  to  distinguish 
it  from  all  other  eastern  specimens  of  Mictomys  available,  but  it  is 
the  only  one  in  perfectly  unworn  pelage,  and  hence  this  difference 
must  be  considered  with  caution.    The  type  is  an  immature  animal 


30 


NOKTH  AMERICAN  FAUNA 


[No.  50 


and  there  are  so  few  existing  specimens  of  the  eastern  races  of  the 
subgenus  that  it  is  impossible  to  predict  with  any  certainty  just 
what  the  chief  characters  of  adult  medioxhmis  will  prove  to  be.  It 
is  certain,  however,  that  it  has  a  larger  skull,  with  better-ridged 
interorbital  constriction  than  has  the  type,  and  it  would  not  be 
surprising  if  it  is  finally  shown  to  be  extremely  close  to  sphagnicola. 
It  ma}'  be  easily  told  from  imvuitus  by  its  larger  size,  greater  height, 
proportionately  larger  incisive  foramina,  and  slightly  longer  and 
less  tapering  rostrum.  The  lateral  margins  of  the  nasals  are  also 
straighter  and  their  posterior  ends  wider,  but  these  details  may  not 
prove  to  hold  constant.   The  foot  is  actually  longer  than  in  horealis. 

The  Hamilton  Inlet  example  is  too  young  for  proper  identifi- 
cation. 

Specimens  examined. — Total  number,  2,  as  follows : 
Labrador :  Hamilton  Inlet,  1 " ;  L'Anse  au  Loup,  1." 

SYNAPTOMYS  BOREALIS  SPHAGNICOLA  Preble 
Pbeble  Lemming  Mouse 
(Plate  2,  B) 

Synaptomys  {Mictomys)  sphagnicola  Preble,  Proc.  Biol.  Sec.  Washington  13:43, 
1899. 

Type. — Collected  at  Fabyans,  near  base  of  Mount  Washington,  N. 
H.,  by  E.  A.  Preble,  June  29,  1898.  Male  adult;  No.  96543,  U.  S. 
Nat.  Mus.  (Biol.  Surv.  coll.) ;  original  number  2402. 

Geographic  distribution. — Canadian  Zone  in  the  northern  New 
England  States  from  the  type  locality  north  to  include  New  Bruns- 
wick and  the  portion  of  Quebec  east  and  south  of  the  St.  Lawrence 
River  (fig.  11). 

General  characters. — A  race  with  large,  well-ridged  skull,  long 
rostrum,  and  narrow  interparietal. 

Color. — Dorsal  coloration  close  to  the  Prout  brown  of  Ridgway, 
which  is  most  intense  upon  the  rump ;  anteriorly  duller,  grayer,  and 
more  gi-izzled.    Tail,  distinctly  bicolor. 

Skull. — Large  and  high  with  narrow  interorbital  sharply  ridged, 
the  ridges  of  the  type  being  joined  for  a  distance  of  4  millimeters; 
interparietal  narrow  and  rectangular.  The  rostrum  is  long,  tapering 
very  little,  and  the  nasals,  slightly  constricted  medianly,  are  quite 
narrow  posteriorly.   The  incisive  foramina  are  long  and  wide. 

Measurements. — Collector's  measurements  of  the  type  in  the  flesh: 
Total  length,  132;  tail,  24;  foot,  20.  Of  the  skull  of  the  type: 
Condylobasilar  length,  25.8 ;  rostral  length,  6.8 ;  rostral  breadth,  4.9 ; 
interorbital  breadth,  2.8;  zygomatic  breadth,  16;  lambdoidal  width, 
12.4;  incisive  foramina,  5.T;  height,  9.3. 

Remo.rJi-s. — The  supposed  differences  in  external  measurements  be- 
tween this  race  and  medioximus  are  too  slight  to  be  used  in  diagnoses 
until  series  of  both  are  available.  The  difference  in  coloration  may 
or  may  not  hold  when  individuals  in  the  same  stage  of  pelage  can  be 
compared. 

Adult  skulls  of  sphagnicola  are  distinguishable  by  their  large  size 
and  length  of  rostrum,  proportionately  Avide  at  the  tip.  It  is  hard  to 


*^Mus.  Comp.  Zool. 


North  American  Fauna  No.  50,  U.  S.  Dept.  Agr.,  Biological  Survey  PLATE  1 


Skulls  (dorsal  views)  of  Subgenus  Synaptomys 

A.  Synaptomys  coupcH  coopcii.    Lake  Edward,  Quebec,  Canada.    Male  adult.     (No.  o855, 

Mus.  Comp.  Zool.) 

B.  Synaptomys  coopcri  stnnei.    I'oit  Norris,  Curaborlaud  County,  N.  J.    Male  adult.  (No. 

10685,  Acad.  Nat.  Sci.  Phila.) 

C.  Synaptomys  cooperi  helalctex.    Chapanoke,  N.  C.    Female  adult.     (No.  87556,  U.  S. 

Nat.  Mus..  Biol.  Surv.  coll.) 

D.  Synaptomys  cooiiiii  (jossii.    Koi-t  Leavenworth,  Kaus.    Male  adult.    (No.  07463,  U.  S. 

Nat.  Mus.,  Biol.  Surv.  coll.) 
All  twice  natural  size 
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Skulls  (dorsal  views)  of  Subgenus  Mictomys 

A.  t<tj)ia))toin!/s    iVictotnufi)    horculis   iniiiiitiis.     Type.     Fort  Chimo,   Ungava,  Canada. 

Female  adult.     (No.  24720,  U.  S.  Nat.  Mus.) 

B.  Synapiomi/s   ( Mictoni  tis)  borcnUs  splnKinicolu.    Type.    Fabyans,  N.  II.     Male  adult. 

(No.  0(J.j4.'5,  U.  S.  Nat.  Mus..  Bio).  Surv.  coll.) 

C.  Hynnptoiii  i/s  {Mictomys)  Jioicalis  cliripiiKini.    Type.    Glacier,  British  Columbia,  Canada. 

Male  adult.     (No.  JOOO.S,  .\mer.  Mus.  Nat.  Hist.) 

D.  iiynnptomys  (Mictomys)  horealis  wranyeli.    Wraugell,  Alaska.    Male  subadult.  (No. 

3238:  D.  U.  Dickey  coll.) 
All  twice  natural  size 
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predict  what  will  be  found  to  constitute  the  most  valuable  cranial 
characters  in  distinguishing  this  race  from  adult  medioximus.  The 
discernible  differences  now  are  in  the  shape  of  the  interparietals, 
rostral  characters,  and  interorbital  differences  that  will  probably  not 
hold  good  when  animals  of  the  same  age  are  compared. 

Externally,  specimens  of  sfhagnicola  may  be  told  from  horealis  by 
the  former  being  grayer  (less  brown)  anteriorly,  and  by  the  longer 
foot.  The  most  valuable  cranial  differences  are  the  longer  skull,  in 
the  case  of  the  eastern  race,  and  the  proportionately  longer  rostrum. 

The  only  one  of  the  St.  Rose  specimens  that  is  adult  matches  the 
type  exactly.  The  example  from  near  Bathurst  is  not  adult  and 
has  a  damaged  skull,  so  is  identified  provisionally.  All  other 
specimens  are  too  young  for  positive  diagnosis. 

Specimem  examined. — Total  number,  8,  as  follows: 

Maine:  Mount  Katahdin,  2. 
New  Brunswick:  Near  Bathurst,  1." 
New  Hampshire:  Fabyans,  1  (the  type). 
Quebec:  St.  Rose,  4. 

BIBLIOGBAPHY  OF  SYNAPTOMYS 

The  following  list  is  believed  to  include  most  of  the  important 
papers  published  in  English  containing  references  to  the  genus 
Synaptomys. 

AlXEN,  J.  A. 

1894.  EEMAEKS  ON  A  SECOND  COLLECTION  OF  MAMMALS  FKOM  NEW  BRUNS- 
WICK  AND   ON   THE   EEDISCOVERT  OF   THE   GENUS    NEOTOMA   IN  NEW 

TORK  STATE.    Bul.  Amer.  Mus.  Nat.  Hist.  6  :  359-364. 
First  record  of  Synaptomys  from  New  Brunswick,  p.  359—360. 

1903.  MAMMALS    COLLECTED   IN    ALASKA   AND    NORTHERN    BRITISH  COLUMBIA 

BY  THE  ANDREW   J.    STONE   EXPEDIITON   OF    1902.     Bul.   Amer.  MUS. 

Nat.  Hist.  19:  521-567. 

Original  descriptions  of  Synaptomys  (Mictomys)  andersoni  and  Synap- 
tomys (Mictomys)  chapmani,  p.  554-555. 

1904.  MAMMALS    COLLECTED   IN   ALASKA   BY   THE   ANDREW   J.    STONE  EXPEDI- 

TION OF  190,-!.    Bul.  Amer.  Mus.  Nat.  Hist.  20  :  273-292,  illus. 

Synaptomys  dalli  recorded  from  several  stations  on  Kenai  Peninsula, 
p.  281-282. 

Anderson,  R.  M. 

1917.    CANADIAN  ARCTIC  EXPEDIITON,  1916 — ZOOLOGY.    Canada  Geol.  Survey 

Summary  Rpt.  1916  :  374-384. 

Synapfoniys  species  ?  recorded  from  Port  Epsworth  Harbor,  Coronation 
Gulf,  Northwest  Territories,  Canada,  p.  383. 

Audubon,  J.  J.,  and  J.  Bachman. 

[1854.]    THE  quadrupeds  of  north  AMERICA,  V.  3,  illus.    New  York. 

,  General  account  of  ArvicoJa  borealis   [=Synaptomys  borealis]  based 

entirely  on  Richardson,  p.  134-136. 

Bailey,  V. 

1888.  report  on  some  of  the  results  of  a  trip  through  parts  of  MIN- 
NESOTA and  DAKOTA.  Rpt.  Commr.  Agr.  [U.  S.]  1887:  426-454, 
illus. 

Synaptomys  cooperi  recorded  from  Elk  River,  Minn.,  p.  445. 

1896.     LIST  of  MAMUfALS  OF  THE  DISTRICT  OF  COLUMBIA.     Biol.    SOC.  Wash. 

Proc.  10:  93-101. 

Records  specimens  of  Synaptomys  cooperi  [=8.  c-  stonei]  from  Ilyatts- 
ville,  Md.,  p.  97. 
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Bailey,  V. — Contiiuieil. 

1923.  M.\MMAi.a  OF  THE  DISTRICT  OF  COLUMBIA.  Biol.  Soc.  Wash.  Proc. 
36:  103-13S. 

Records  specimens  of  Si/naptomjis  cooperi  coopei'i  [=  S.  c.  stonci]  from 
several  points  in  Maryland,  p.  118. 

Baied,  S.  F. 

1857.  general  report  upon  the  zoology  of  the  several  pacific  rail- 
ROAD ROUTES.  PAST  I.  3VEAMMALS.  War  Dept.  [U.  S.]  Rpts.  Explor. 
and  Surveys,  1853-56,  v.  8. 

Original    description   of   tlie   genus    Synaptomj's    and    of   the  species 
Synaptomys  cooperi,  p.  556-558. 

Bangs,  O. 

1894.  synaptomys  cooperii  baird  in  eastern  massachusetts  ;  with  notes 
on  synaptomys  stonei  rhoads,  especially  as  to  the  validity  of 
THIS  SPECIES.    Biol.  Soc.  Wash.  Proc.  9  :  99-104. 

Synaptomys  cooperi  [=  S.  cooperi  stone\i'\  recorded  from  Wareham  and 
riymoutli,  Mass. 

1896.  ON    A    SMALL   COLLECTION    OF    MAMMALS   FROM    LAKE   EDWARD,  QUEaBEC. 

Biol.  Soc.  Wash.  Proc  10:  45-52. 

Original  description  of  Synaptomys  fatnus  [=  S.  cooperi  cooperi'],  p. 
47-48. 

1897.  ON  A  SMALL  COLLECTION  OF  MAMMALS  FROM  HAMILTON  INLET,  LABRADOR. 

Biol.  Soc  Wash.  Proc  11 :  235-240,  illus. 

Synaptomys  (Mictomys)  innuitus  [=  S.  horealis  medioximus]  recorded 
from  Hamilton  Inlet,  Quebec,  p.  238. 

1898.  A  LIST  OF  THE  MAMMALS  OF  LABRADOR.    Amcr.  Nat.  32 :  489-507. 

Synaptomys    (Mictomys)    innuitus    [=   S.   torealis  innnitus]  recorded 
from  Fort  Chimo  and  Rigolet,  p.  494. 

1900.  THREE  NEW  RODENTS  FROM   SOUTHERN   LABRADOR.     NeW   England  ZoOl. 

Club  Proc  2:  35-41. 

Original  description  of  Synaptomys  innuitus  medioximua  [=  S.  b.  me- 
dioximus],  p.  40-41. 

Brooks,  F.  E. 

1911.  the  mammals  of  west  virginia.    notes  on  the  distribution  and 

HABITS  OF  ALL  OUR  KNOWN  NATIVE  SPECIES.    W.  Va.  State  Bd.  Agr. 

Rpt.  (1910)  20:  9-30. 

Synaptomys  cooperi  [=  S.  c.  stonei]  recorded  from  several  localities 
In  West  Virginia,  p.  19. 

Bbown,  C.  E. 

1913.  a  pocket  list  of  the  mammals  of  eastern  massachusetts  with 
ESPECIAL  REFERENCE  TO  ESSEX  COUNTY.    53  p.,  illus.    Salem,  Mass. 
Specimens  mentioned  from  Plymouth  and  Wareham,  Mass.,  p.  26. 

[BUTLER,  A.  W.] 

1894.  PRELIMINARY  LIST  OF  INDIANA  MAMMALS.  lud.  Acad.  Sci.  Proc.  1893: 
124-139. 

Synaptomys  cooperi  gossii  and  S.  o.  fatuus  [  —  8.  cooperi  cooperi  cooperi] 
in  Franklin  County,  p.  126-127. 

COEY,  C.  B. 

1912.  THE   MAMMALS   OF  ILLINOIS   AND   WISCONSIN.     502   p.,   illUS.,  ChicagO. 

(Field  Mus.  Nat.  Hist.  [Chicago],  Pub.  153,  Zool.  Ser.,  v.  11.) 

Synaptomys  cooperi  gossii  and  S.  o.  fatuus  [  =  S.  cooperi  cooperi] 
recorded  from  several  localities,  p.  23-3-238. 

COUES,  E. 

1874.  SYNOPSIS  OF  THE  MURiD^  OF  NORTH  AMERICA.  Acad.  Nat.  Sci.  Phila. 
Proc.  1874:  173-190. 

Detailed  description  of  type  of  Synaptomys  cooperi  and  specimens  sup- 
pospdlv  referable  to  it  recorded  from  various  North  American  localities, 
p.  192-194. 

CouES,  E.,  and  .T.  A.  Allen. 

1877.  MONOGRAPHS  OF  NORTH  AMERICAN  RODENTiA.  629  p.,  illus.  Wash- 
ington.   U.  S.  Geol.  Survey  Ter.  Rpt.,  v.  11. 

Original  description  of  Arvicola  (Synaptomys)  gossii,  p.  228-236. 
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Dice,  L.  R. 

1921.     NOTES   ON   THE   MAMMALS   OF  INTEKIOR   ALASKA.     JOUT.   Mammal.    2  : 

20-28. 

Synaittomys  dalU  [=-§'.  howailis  dalU]  recorded  from  Tanana,  and  the 
McKinley  Fork  of  the  Kuskowim,  p.  23. 

1923.     NOTES  ON  SOME  MAMMALS  OF  RILEY  COUNTY,  KANSAS.     JoUl'.  Mammal. 

4:  107-112. 

Synaptomys  dalli  [  =  8.  torealis  dalU]  recorded  from  Tanana,  and  the 
Kans.,  p.  110.  . 

DUTCHEB,  B.  H. 

1903.    MAMMALS  OF  MT.  KATAHDiN,  MAINE.    Biol.  Soc.  Wash.  Proc.  16 :  63-71. 
Synaptomys  (Mictoviys)  sphagnicola  recorded,  p.  68. 

Elliot,  D.  G. 

1901.  list  of  mammals  obtained  by  mr.  thaddehjs  surber,  official 
collector  of  the  museum,  in  the  provinces  of  new  brunswick 

AND    QUEBEC,    CANADA,    IN    THE    SUMMER   OF    1900.     29   p.,  Chicago. 

(Field  Columb.  Mus.  [Chicago],  Pub.  54,  Zool.  Ser.,  v.  8.) 
Three  specimens  taken  at  Lake  Edward,  p.  23. 

1907.  A  CATALOGUE  OF  THE  COLLECTION  OF  MAMMALS  IN  THE  FIELD  COLUM- 
BIAN MUSEUM.  694  p.,  illus.  Chicago.  (Field  Columb.  Mus.  [Chi- 
ca:go].  Pub.  115,  Zool.  Ser.,  v.  8.) 

Specimen.?  of  coopen  [—8.  coopcri  stonei]  recorded  from  White  Sul- 
phur Springs,  W.  Va.,  and  of  S.  fatuus  l—S.  cooperi  cooperi]  from  Lake 
Edward,  Quebec,  p.  305. 

Hahn,  W.  L. 

1907.    notes  on  mammals  of  the  kankakee  valley.    u.  s.  natl.  mus. 

Proc.  32  :  455-464. 
Swiaptomys  cooperi  stonei  recorded  from  several  localities,  p.  460-461. 
1909a.  NOTES    ON    the    mammals    AND    COLD-BLOODED    VERTEBRATES    OF  THE 

INDIANA  UNIVERSITY  FARM,    MITCHELL,   INDIANA.      U.    S.   Natl.  MuS. 

Proc.  35:  545-581. 

Notes  on  occurrence  and  habits  of  S.  cooperi  stonei,  p.  570-571. 

1909b.  THE  MAMMALS  OF  INDIANA.  A  DESCRIPTIVE  CATALOGUE  OF  THE  MAM- 
MALS  OCCURRING   IN   INDIANA  IN    RECENT   TIMES.     lud.    Dept.  Geol. 

Ann.  Rpt.  (1908)  33:  417-653,  illus. 

8ynaptomys  cooperi  stonei  recorded  from  eight  localities  within  the  State, 
p.  522-523. 

Hellek,  E. 

1910.  mammals  of  the  1903  alexander  alaska  expedition,  with  descrip- 
tions of  the  locai.ities  visited  and  notes  on  the  flora  of  the 
PRINCE  WILLIAM  SOUND  REGION.  Calif.  Univ.  Pubs.,  Zool.  5 :  321-360, 
illus. 

Synaptomys  dalli  [=S.  horcaUs  dalWi  recorded  from  Port  Nell  Juan  and 
Hinchinbrook  Island,  Alaska,  p.  343. 

Herrick,  C.  L. 

1892.  the  mammals  of  minnesota.  a  scientific  and  popular  account 
OF  THEIR  FEATURES  AND  HABITS.  MluD.  Geol.  and  Nat.  Hist.  Sur- 
vey Bui.  7,  299  p.,  illus. 

Synaptomys  cooperi   [  =  8.   c.   stonei]   recorded  from   Benton  County, 
p.  207. 

HOLLISTER,  N.  •  . 

1912.  MAMMALS    OF   THE   ALPINE    CLUTB    EXPEDITION    TO  THE    MOUNT  ROBSON 

REGION.    Canad.  Alpine  Jour.,  Spec.  No.,  p.  1^4,  illus. 

Synaptomys  iorealis  chapmani  recorded  from  Moose  Pass,  British  Co- 
lumbia, and  Moose  Pass  Brancli  of  Smoky  River,  Alberta,  p.  19-20. 

HoWELL,  A.  H. 

1910.  NOTES  ON  MAMMALS  OF  THE  MIDDLE  MISSISSIPPI  VALLEY,  WITH  DE- 
SCRIPTION OF  A  NEW  wooDRAT.    Biol.  Soc.  Wash.  Proc  23 : 23-33. 

Synaptomys  fjossi  [=S.  c.  yossii]  recorded  in  numbers  from  Horseshoe 
Lake,  Mo.,  p.  30-31. 

Johnson,  C.  E. 

1916.  A  BRIEF  DESCRIPTIVE  LIST  OF  MINNESOTA  MAMMALS.    Fins,  Feathers, 

and  Fur  8 : 1-8,  illus. 

Synaptomys  cooperi  fatuus  [=8.  cooperi  cooperi]  stated  to  occur  in 
northern  Minnesota,  p.  5. 


34 


NORTH  AMERICAN  FAUNA 


[No.  50 


Johnson,  C.  E. — Continued. 

1922.  NOTES    ON    THE    MAMMALS    OF    NORTHERN    LAKE    COUNTY,  MINNESOTA. 

Jour.  Jlanimal.  3  :  33-39,  illus. 

Si/naptomiis  fattius  [=S.  cooperi  cooperi']  recorded  from  northern  Lake 
County,  p.  37. 

Kirk,  G.  L. 

1916.  THE  MAMMALS  OF  VERMONT.  Vt.  Bot.  and  Bird  Clubs  Joint  Bui.  2: 
2S-34. 

St/naptoiin/s  fututis  [  =  8.  coopeH  coopen]  recorded  from  Leicester  and 
Mount  Killiusion,  p.  30,  34. 

Knox,  M.  V.  B. 

1S75.  KANSAS  MAMMALIA.    Kaus.  Acad.  Sci.  Trans.  4:18-22. 

Synaptomys  coopm  [=S.  c.  gossii]  recorded  from  Neosbo  Falls,  p.  21. 

Langdon,  F.  W. 

1S81.  THE  MAMMALIA  OF  THE  VICINITY  OF  CINCINNATI.   Jour.  Cincinnati  Soc. 

Nat.  Hist.  3 :  297-313. 

Synaptomys  cooperi  [=S.  cooperi  stonei]  recorded  as  abundant  near 
Cincinnati,  p.  307. 

Lantz,  D.  B. 

1905a.  kansas  mammals  in  their  relation  to  agriculture.    kans.  agt. 

Expt.  Sta.  Bui.  129,  p.  331-404,  illus. 

History  and  general  status  of  genus  Synaptomys  in  Kansas,  p.  366-367. 

1905b.  A  LIST  OF  KANSAS  MAMMALS.    Kans.  Acad.  Sci.  Trans.  19 :  171-178. 

Synaptomys  helaletes  gossii  [=S.  c.  gossii]  recorded  from  Neosho  Falls 
and  Topeka,  p.  175. 

Linsdale,  J. 

1927.  NOTES  on  THE  LIFE  HISTORY  OF  SYNAPTOMYS.    Jour.  Mammal.  8 :  51-54. 

Based  mainly  on  study  of  Synaptomys  helaletes  gossii  [=8.  6.  gossii] 
near  Lawrence.  Kans.,  S.  fatuus  [=8.  cooperi  cooperi]  recorded  from 
Douglas  Lake,  Mich. 

Lyon,  M.  W.,  Jr.,  and  W.  H.  Osgood. 

1909.  CATALOGUE  OF  THE  TYPE-SPECIMENS  OF  MAMMALS  IN  THE  UNITED  STATES 
NATIONAL  MUSEUM,  INCLUDING  THE  BIOLOGICAL   SURVEY  COLLECTION. 

U.  S.  Natl.  Mus.  Bui.  62,  325  p. 

Type  specimens  of  nine  forms  of  Synaptomys  catalogued,  with  annota- 
tions covering  place  of  publication,  all  known  data,  and  current  condi- 
tion, p.  77-79. 

Mearns,  E.  a. 

1899.  notes  on  the  mammals  of  the  catsiouq  mountains,  n.  y.,  with 

general  remarks  on  the  fauna  and  flora  of  the  region.    u.  s. 

Natl.  Mus.  Proc.  21:  341-360,  illus. 

Synaptomys  fatuus  [=S.  cooperi  cooperi]  recorded  from  Hunter  Moun- 
tain, N.  Y.,  p.  348. 

Merriam,  C.  H. 

1892.  THE  OCCURRENCE  OF  COOPER'S  LEMMING  MOUSE    (SYNAPTOMYS  COOPERl) 

IN  THE  ATLANTIC  STATES.    Biol.  Soc.  Wash.  Proc.  7 :  175-177. 

Brief  history  of  species.  Specimens  of  S.  cooperi  [=8.  c.  stonei]  recorded 
from  Munson  Hill,  Va.  ;  Roan  Mountain,  N.  C.  ;  and  Alfred  Center,  N.  Y. 

1896.  REVISION  OF  THE  LEMMINGS  OF  THE  GENUS  SY"NAPTOMYS,  WITH  DE- 
SCRIPTIONS OF  NEW  SPECIES.  Biol.  Soc.  Wash.  Proc.  10:  55-64. 
illus. 

Original  descriptions  of  Synaptomys  helaletes,  8.  {llIictom.ys)  dalU,  S. 
(Mictomys)  trtiei,  8.  (Mictomys)  icrangeli.  8.  helaletes  gossii  described 
as  new  subspecies. 

Miller,  G.  S.,  Jr. 

1896.  GENERA  AND  SUBGENERA  OF  VOLES  AND  LEMMINGS.     North  Amer.  FaUUE 

No.  12,  84  p.,  illus. 

Discussion  of  genus  Synaptomys,  and  its  subgenera  Synaptomys  and 
Mictomys,  p.  32-3G. 

1897.  NOTES  ON  THE  MAMMALS  OF  ONTARIO.    Boston  Soc.  Nat  Hist.  Proc. 

28:  1-44. 

Synaptomys  fatuus  [=8.  cooperi  cooperi]  recorded  from  North  Bay 
and  Peninsula  Harbor,  p.  11-13. 

1899.  PRELIMINARY  LIST  OF  THE  MAMMALS  OF  NEW  YORK.     N.  Y.  State  MUS. 

Bul.  6:  273-390. 

Histories  of  Synaptomys  cooperi  [—  S.  c.  stonci]  and  8.  fatuus 
[=  8.  cooperi  cooperi],  as  known  within  the  State,  p.  275,  328-329. 
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JMcLLER,  G.  S.,  Jb. — Continued. 

1900.  KEY  TO  THE  LAND  MAMMALS  OF  NORIHEASTEEN  NOBTH  AMERICA.     N.  T. 

State  Mus.  Bui.  8:  61-160. 

General  distribution  of  Synaptomys  cooperi  [=  S.  cooperi  stonei'\  and 

5.  fatuus  [=  S.  cooperi  cooperi]  in  the  region,  p.  99-100. 

1912.  LIST  OF  NORTH  AMERICAN  LAND  MAMMALS  IN  THE  UNITED  STATES  NA- 
TIONAL MUSEUM,  1911.    U.  S.  Natl.  Mus.  Bui.  79,  455  p. 

Currently  recognized  species  and  subspecies  of  Synaptomys  listed,  with 
type  localities,  p.  204-206. 

1924.  LIST  OF  NORTH  AMERICAN  RECENT  MAMMALS,   1923.     U.   S.   Natl.  MuS. 

Bul.  128,  673  p. 

Currently  recognized  species  and  subspecies  of  Synaptomys  listed,  witli 
type  localities,  p.  204-206. 

NASH,  C.  W. 

[1906?]  CHECK  LIST  OF  THE  VERTEBRATES  OF  ONTARIO  AND  CATALOGUE  OF 
SPECIMENS  IN  THE  BIOLOGICAL  SECTION  OF  THE  PROVINCIAL  MUSEUM. 
BATRACHIANS,  REPTILES,  MAMMALS.     Dept.  Ed.  TorOUtO. 

Synaptomys  cooperi  [=  S.  cooperi  cooperi]  recorded  as  "  found  sparingly 
in  western  Ontario,"  p.  21. 

Osgood,  W.  H. 

1900.  results  of  a  biological  reconnoissance  of  the  yukon  bivee  region. 

North  Amer.  Fauna  No.  19 :  1-45,  illus. 

Synaptomys  dalli  [=  jS.  iorealia  dalli]  recorded  from  several  localities 
on  the  upper  Yukon,  p.  37. 

1901.  NATURAL  HISTORY  OF  THE  COOK  INLET  REGION,  ALASKA.     North  Amer. 

Fauna  No.  21:  51-81,  illus. 

Synaptomys  dalli  [—  S.  borealis  dalli]  recorded  from  Hope,  Cook  Inlet, 
Alaska,  p.  66. 

1904.  A  BIOLOGICAL  RECONNAISSANCE  OF  THE  BASE  OF  THE  ALASKA  PENINSULA. 

North  Amer.  Fauna  No.  24,  86  p.,  illus. 

Records  Synaptomys  dalli  [-=  S.  horealis  dalli]  from  several  localities 
about  base  of  Alaska  Peninsula,  p.  .35-36. 

1907.  SOME  UNRECOGNIZED  AND   MISAPPLIED  NAMES   OF   AMERICAN  MAMMALS. 

Biol.  Soc.  Wash.  Proc.  20:  43-52. 

Establishes  that  "Arvicola  iorealis "  of  Richardson  is  a  Synaptomys, 
p.  49. 

1909.  BIOLOGICAL  INVESTIGATIONS  IN  ALASKA  AND  YUKON   TERRITORY.  North 

Amer.  Fauna  No.  30,  96  p.,  illus. 

Synaptomys  iorealis  dalli  recorded  from  Charlie  Creek  and  Seward 
Creek,  Alaska,  p.  26  ;  Coal  Creek,  Yukon,  p.  56 ;  and  Russell  Creek,  Yukon, 
p.  79. 

Preble,  E.  A. 

1899.  DESCRIPTION  OF  A  NEW  LEMMING  MOUSE  FROM  THE  WHITE  MOUNTAINS, 

NEW  HAMPSHIRE.    Biol.  Soc.  Wash.  Proc.  13 :  43-45,  illus. 
Original  description  of  Synaptomys  (Mictomys)  sphagnicola. 

1902a.  A  BIOLOGICAL  INVESTIGATION  OF  THE  HUDSON  BAY  REGION.    North  Amer. 

Fauna  No.  22,  140  p.,  illus. 

Synaptomys  bullatua  [—S.  iorealis  horealis]  recorded  from'  Norway 
House  and  Echimamish  River,  Manitoba,  p.  54. 

1902b.  DESCRIPTIONS  OF  NEW  SPECIES  OF  SYNAPTOMYS  AND  PHENACOMYS  FROM 

MACKENZIE,  CANADA.    Biol.  Soc.  Wash.  Pioc.  15 : 181-182. 

Original  description  of  Synaptomys  {Mictomys)  iullatus  [=iS.  iorealis 
Jjorealis]. 

1908.  A   BIOLOGICAL   INVESTIGATION    OF    THE   ATHABASKA-MACKENZIE  REGION. 

North  Amer.  Fauna  No.  27,  574  p.,  illus. 

Records  Synaptomys  from  many  localities  in  the  region,  including  cap- 
ture of  first  topotypes  of  Arvicola  iorealis  of  Richardson  [=Synaptomys 

6.  borealis],  p.  183-186. 

Quick,  E.  R.,  and  A.  W.  Butler. 

1885.  THE  HABITS  OF  SOME  ABVicoLiN^.   Amer.  Nat.  19 : 113-118,  illus. 

Occurrence  and  habits  of  Synaptomys  cooperi  [=S.  cooperi  stonei]  as 
observed  at  Brookville,  Ind.,  p.  113-115. 
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Rhoads.  S.  N. 

1593.  A  NEW  SYNAPTOMYS  FROM  NEW  JERSEY'.    Aiuei".  Nat.  27 :  53-54. 

Original  description  of  Si/naptomys  stonei  [==S.  c.  stonei]. 

1594.  DESCRIPTIONS   OP  A    NEW    SUBGENUS   AND   NEW    SPECIES   OF  ABVICOLINE 

RODENTS  FROM  BRITISH  COLUMBIA  AND  WASHINGTON.     Acad.  Nat.  SC'i. 

Phila.  Proc.  1894:282-288,  illiis. 

Discussion  of  status  of  Arvicola  borealis  [=Synaptomys  6.  lioreaUs^  ; 
specimen  figured  is  apparently  Microtus  operarius. 

1895.  NOTES   ON   THE   MAMMALS    OF    MONROE   AND   PIKE   COUNTIES,  PENNSYL- 

VANIA.   Acad.  Nat.  Sci.  Phila.  Proc.  1894:387-396. 

Record  of  capture  of  Synapto7nys  cooperi  [=8ynaptomys  c.  stonei],  on 
Big  Bushkill  Creek,  p.  391. 

1896.  CONTRIBUTIONS    TO    THE    ZOOLOGY'    OF    TENNESSEE.     NO.     3,  MAMMALS. 

Acad.  Nat.  Sci.  Pliila.  Proc.  189C :  175-205. 

Synaptomys  cooperi   [=S.  c.  stonei]   recorded  from  Roan  Mountain,. 
N.  C,  p.  183-184. 

1897.  A  CONTRIBUTION  TO  THE  MAMMALOGY  OF  CENTRAL  PENNSYLVANIA.  Acad. 

Nat.  Sci.  Phila.  Proc.  1897  :  204^226. 

Synaptomys  cooperi  [—8.  c.  stonei]  from  several  localities,  p.  211. 

1903.  THE  MAMMALS  OF  PENNSYLVANIA  AND  NEW  JERSEY.  A  BIOGRAPHIC,  HIS- 
TORIC AND  DESCRTPTfVE  ACCOUNT  OF  THE  FURRED  ANIMALS  OF  LAND 
AND   SEA,   BOTH   LIVING  AND  EXTINCT,   KNOWN   TO    HAVE  EXISTED  IN 

THESE  STATES.    266  p.,  illus.  Philadelphia. 

Discussion  of  Synaptomys  cooperi  and  S.  c.  stonei  in  ttiese  States,, 
p.  106-108. 

Rhoads,  S.  N.,  and  R.  T.  Young. 

1897.     NOTES    ON    A    COLLECTION    OF    SMALL    MAMMALS    FROM  NORTHEASTERN 

NORTH  CAROLINA.    Acad.  Nat.  Sci.  Phila.  Proc  1897:  303-312. 

Synaptomys  cooperi  helaletes  recorded  from  Chapanoke,  N.  C.  Discussion 
of  characters  and  ranges  of  various  subspecies,  p.  305-307. 

Richardson,  J. 

1828.  SHORT  characters  OF  a  few  quadrupeds  PROCURED  ON  CAPT.  FRANK- 

lin's  LATE  EXPEDITION.    Zool.  Jour.  3 :  516-520. 

Original  description  of  Arvicola  borealis   [=Synaptomys  b.  borealis]^ 
p.  517. 

1829.  FAUNA  BOREALI-AMERICANA.     PART  I,   THE  QUADRUPEDS.     300  p.,  iUuS. 

London. 

General  account  of  type  specimen  of  ArtHcola  borealis  [=8ynaptomys 
borealis],  p.  127,  128. 

Saundees,  W.  B. 

1905.    cooper's  LEMMING  MOUSE.    Ontario  Nat.  Sci.  Bui.  1 :  24r-25. 
Recorded  from  London,  Ontario. 

Seton,  E.  T. 

1909a.    FAUNA  OF  MANITOBA  (MAMMALS  AND  BIRDS).    A  handbook  to  Win- 
nipeg and  the  Province  of  Manitoba,  p.  183-227,  illus.  Winnipeg. 
Synaptomys  borealis  included  on  strength  of  probability,  p.  187. 

1909b.     LIFE-HISTORIES   OF  NORTHERN   ANIMALS.     AN   ACCOUNT  OF  THE  MAM- 
MALS OP  MANITOBA,  V.  1,  iUus.    Ncw  York  City. 
General  account  of  Synaptomys  borealis,  p.  558-560. 

SOPER,  J.  D. 

1923.     THE    MAMMALS    OP    WELLINGTON    AND    WATERLOO    COUNTIES,  ONTARIO. 

Jour.  Mammal.  4:  244-252. 

Synaptomys  fatuus  [=S.  cooperi  cooperi]  included  in  list  on  strength 
of  general  range,  p.  246. 

Stone,  W. 

1908.    THE  MAMMALS  OF  NEW  JERSEY.    Ann.  Rept.  N.  J.  State  Mus.  1907 : 
33-110. 

Synaptomys  cooperi  [  =  S.  c.  stonei]  recorded  from  various  localities  in 
New  Jersey,  p.  66-67. 

Stonek,  D. 

1918.    THE  RODENTS  OF  IOWA.    lowa  Geol.  Survey  Bui.  5,  172  p.,  illus. 

Statu.s  of  Synaptomys  cooperi  gossii  in  the  State,  p.  106-108. 
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Todd,  W.  E.  C. 

1904.  the  mammal  and  bied  fattna  of  beaveb  county,  pennsylvania- 
Bausman,  J.  H.,  History  of  Beaver  County,  Pa.,  and  its  centen- 
nial celebration,  v.  2,  p.  1195-1202,  New  York. 

Synaptomys  coopcri  [=S.  c.  stonei]  stated  to  be  uncommon,  p.  1197. 

Teue,  F.  W. 

1885.  a  provisional  list  of  the  mammals  of  north  and  central  amer- 
ICA, AND  THE  WEST  INDIAN  ISLANDS.     U.  S.  Natl.  MUS.  PrOC.  (1884) 

7:  587-611. 

Synuptomys  cooperi,  as  then  understood,  recorded  from  various  States 
and  Alaska,  p.  596. 

1895.  DIAGNOSIS  OF  NEW  NORTH  AMERICAN  MAMMALS.     U.  S.  Natl.  MuS.  PrOC. 

(1894)  17:  241-243. 

Original  description  of  Mictomys  as  a  genus,  and  of  M.  innvitus,  p. 
242-243. 

Van  Hyning,  T.,  and  P.  C.  Pellett. 

1910.  AN  ANNOTATED  CATALOGXXE  OF  THE  RECENT  MAMMALS  OF  IOWA.  lOWa 

Acad.  Sci.  Proc.  17:  211-218. 

Probability  of  occurrence  in  State  indicated,  p.  213. 

Wood,  F.  E. 

1910.  a  stxnjy  of  the  mammals  of  champaign  county,  illinois.  111. 

State  Lab.  Nat.  Hist.  Bui.  8  (art.  5)  :  501-613,  illus. 

Synaptomys  coopcri   [=S.  coopeH  stonei]   recorded  from  Urbana,  p. 
559-560. 

Wood,  N.  A. 

1914.  AN  ANNOTATED  CHECK-LIST  OF  MICHIGAN  MAMMALS.     Mlch.  Uuiv.,  MUS. 

Zool.  Occas.  Papers  4,  13  p. 

Synaptomys  cooperi   [=•§.  c.  stonei]    recorded  from  several  localities 
■within  the  State,  p.  7. 
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borealis  medioximus,  29-30. 
borealis  sphagnicola,  30-31. 
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chapmani,  5,  25. 
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cooperi  cooperi,  12-14. 
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dalli,  5,  24. 
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